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TRAPPED JN THE JUNGLES OF TERROR 
YOU HEAR A RUSTLING SOUND BEHIND YOU 
WHAT NEXT??? ■ ^ *•:• l^fwr^-/' ►- ,»«^*Tir-. * " 
READ THE P,A.V/.S REVIEW - PAGE 13 ^'^* 

^ i^* rfii!ftfiT 



MONSTER HITS! Short Circuit ▲ Legions of Death ▲ Tobruic 
WIN! Indoor Sports aSPECIAL OFFER; Lothlorien Wargames 



NOW FROM THE AUTHOR:^ UF RATMAN 
COMES ^ 




DO 



Hi! My nome s Mr Htad^ Some siiy I'm tht Ofie With Ihe * bfalns but I don't think iny flat fooled 
friend would agree. I'm a real shaTp shooter but without my pat Mr Heals I'd get nowhere y 
fast or slow! I canjiimp Uke a fie** and even glide but Heals is the Daley Thompson of y< 
the two of us he's FAST! Together, if we can find each other, we really do make an X 

awesome twosome, and that s the only way we can ovcicome the emperor X. J 

Blacktooth. The last time we entered Castle Blacktooth we found the crowns of THREE \j 

of the supressed kingdoms but by that time [d run out of doughnut ammunition and my 
buddy was lost somewhere in the Safari world - it was the closest we h^id t&mA to defeating that 
rBpsca I lion we we i^ ju m p i ng fo r j oy, spl itt ing our sides, dying with 
taughter^.-we were Head owr Heals! COMMODOPF 

SPECTRUM MSX J«#% ^%#ft I 
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REGULARS 



pJkM.%.: An i^4«plh look at Gllwft'i n«w Adv«nlur* 



NfWS; toibof liiin s^tormt Polocft Soltwan^ 4 



HAflOWARf ' ChMtoh't n«w MKS keyboard rnvlAwtd. 

16 



CETOSSflRl ; R#atti»F«' Estlen. 7 



COMPITmON^ win o top qyalify darlb^ard. 17 



CBOSSWIBES: Pfoblem Pog^. SB 



ART MAStlB; A n«w gfaphlc utility Irom Summit 
Sc^flwat». 11 



IXPEBT SYSTEMS: &3Vld Howofilllf CMtMWI ttW 
computer^ reiporite lo uncertainty M 



tAN&OM MiMOeri Pait fwQ of Clyde i^iti't comic ffrlp 
gom« Mtihty 2S 



DtSCOVERV COLUMN: Adv^c« from Jdhfi WdM lot 
Dlicovory ownsn. 61 



DISCIPLf DATA: li^lOflOC« tflfO «7 



SHOn CUTS: &oo4»Pt^ routtnei. M 




^tOJECT M> Ray Eider w^tti a prngrdrnmlng ctiallenge 
foi IX readent 33 



MY SVSIf M- Davtd Nowoliilk gives a guided tollr of hit 
hordwonre- arid &ottwQre^ 42 



KKCIAL OFFtft: Wargames from Lothforien. U 



1U PRINTER TOOLKIT^ The f2i/+2't printer port seemt 

lo be on endlett source of problemt, to lie re are o 

lew foutlnef ttiat ihould make life a bii eailer for 

printer owners. 70 



SUPA-FLOT: Alan Davis with a program tKat gets extra- 
tuigh re^olgfion Irom four phnl^r. 73 



lt4TO THE 12A: Tonl Baker with tomp machine code 
odvlce for getting the mo»t out of the iU and Plus 2:, 

14 




Shart CirciikI (1Q) 



PROGRAMMING PROJECTS 



PICASSO: A ihort graphfoi utility M 




MMfCH DISC: Coniem plating o d^SC fyftem? Jolin 
Waie surveys Ihe lield. 913 




SKockwoy Rldtr (SVJ 
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IXTiNDiO BASIC Add fiev^ commands lo Sinclair 
8ASIC fwltKout on Interface 1|. 72 



SOFTWARE REVIEWS 



SPfCTttUM: Aut WIedersehen Monly 131) p Artconold (171, 
Tobruk \m* ieglons ol l>ealli mh iomelleld eermofiy 

(4S}, Grange Hili i33j, Short ftevlewi begin 34 



MJHDPiAy A budget odventuie Montter mt piUM 

Helpline^ bO 



QtL COLyMN Irion eeck&tf and some new QL 

software. ^^ 
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Cheetah on the move 



L&CpQfds COnt chong« their 
spols tHJj Ch&fffah cgn chong© 
their oddresk By the time you 
need ih\^ Che^toh Morketing 
ihotj^ld bs f(rmlv ensconsed in 
iheir new premises al Norburv 
Houss^ Norburv Rd, CardJtf (Tel: 
0222^555525). 

Ttie move ^s dki« to the (bcf 
fhet Cheetah are rakirig it in 
from rhe $ycces^ of Ih© 
Sp49c[>rijm and^ vofious other 
producti and are expandirig, 
wifh almosi 30 new product in 
rhe plonning ^ogi&s. On rhd 
wav Irofii them a I The moment 
ore the new MK5 keyboard and 



MINI iniedoce [reviewed rhis 
k$sue) ond ih$ Atro^n tope lof 
the SpecOf urn. They've also tokJ 
us Qbaut a new SpecOrum 
U&er^' Group for the 35.000 
ownei^ Fhe group i% oail^d Slr>e 
dnd produces a monthly 
newsletler. on tape, caHed Sin€K 
wave. Tne group i$ independerti 
ol Che^icih. olihOMgh the com- 
pany wHi! be supporting il with 
new$ and techniool inloi 

You can conlact Sine 
Through M R A. 8el]amv. 304 
Woik^ey Bonk »d.. Shetfietd S6 
SAf?. 
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An Introduction 
to Computer 

Communications 



Zap happy Hewson 

Hewion continue to turn oul gon>es olmo^ as tasl at we con 
review ihem. ond their next two releases am on ttie way soon. 
Gun funner. due oui in Moy. i$ a shoo* 'em up ^ on a dying 
plonet where v^u hove to lighi your woy to $uppll3s which will 
o How you to sovethe world. Then in June you'il see Zynops bv 
Dominio R^obinson [who produced the Spectrum version ol 
Uridium). N's another shoot em' up tuii ot osteroid fiofma ollens 
ond spoce slotions. ftoth gomes will cost £7^ 




Gunrunn&r 



ffAPEFlFQLp 



Comms Book 



Compiiler books tiave gen Grotty been over- priced, but 
Bernard Babanl^ range ol computer titles Is boiti cheap 

In utefyl. Their iotesi book If on Inti^ducllon To 

Compufer Communications^ by trA. Penfold. tl^ a simple 

eitplonotiofi of juti whatt commt Involvas, the 

poislbliillei un4 gl¥es a good, simple exptanatlofii of 

the technical sloe of things tor anyone wtie doesn*t 

yndenland oM the |orgon about boydi^ pcrtty and luch 

like. At O^^S If % recommended II you're thinking about 

buying a modem. 
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Spectrum Games Top Ten 




1 ( ) LMd«rt>o<ird 


u$9oid 




2 ( J Bombjack II 


M* 




3 t f) OaunTlet 


tisooid 




4 ( ) FW» Computer Hlli 


i*ou Jolty 




i ( ) Konami'i Coin Op Hlt» 


Konaml 




6 ( S) Papwt»y 


M» 




T ( 4) Siipar $occ«r 


Oeaan 




I t ) Dfogor't Lotr It 


Softwaro trof*cN 




9 { ) Arfconold 


Octan 




10 [101 Spoc* HotTl«r 


nit* ^ 




j (Chan supplied by W.h 


SmJrti) 



The Big Sleaze 

... (I ih« title ot F^iror>ho 
Soflwor^s next wleos^ Ifs o 
spool odverviur^ 0$ w^^ ^xn^ 
k3 eipecl ifoiTi Delta 4 who are 
wriling it. bosed on 405 Holly- 
wood ThrJIJ^r^ 

Also oft (he woy ks Flunky, the 
new QQfrw by Tfop Doof outh<>f, 
Oor\ Pfi«riv the oome Is sei Jn 
Buckingham F^Iqc^ wh^fe voy 



play the port of a royal fEunky 
rushing back and forth to carry 
Out the royol commoriCli The 
gomes uies the some mego- 
sprtte Giitmation techniques as 
Tfop Ooof, but this lime ihe 
playing area has been greatly 
eKponded Fiunky is due tor 
release m May, prioed ot £9^95. 



Spot the ball 



It th* p^ctgre obove 

a The Virgin crew ploying tpof the boll In order to 
elt# tti« u(Klaf«d veftJofi ^t F.A. Cup teotball colled 
would you bellew f.A. Cup 9>7\ 
h] Th# Virgin crew being rather tilly? 
Answen on o potTconi to Rlchord Bronton, cfQ A big 
boot tome where In ttie Nortti Attentit 




Wun*y 



Now! again 

Virgin OorrN»i have lined up 
ondther go met comp Motion 

tor Eofter release. Now 
OomM 4 feotvrei Don Dote 
IgocKf], MIttlon Omego (to* 



»o)t ioeic To The l^uture folio 

■o^fto), Jonoh Borfington't 

S^uoih (good, but hord], 

ond Hacker (also good bift 

hord] Af £9,95, How Oomes 

4 ihould be ova liable roi,ir^d 

about now. 
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Booming Wvla 



Domork's Oomiriiic Wheotley ond h4oro Strochon ore 
tfopped in o sortorjoi timeworp The Wocky Duo turned up in 
60 s regoHo to announce the releos# o* DomoFk s Boby Boomef 
edition ol Tri v^oi Pursuit All the queftion; on the tope ore to do 
with ihe drug-oro^ed goings on thot took ptoce during the 
txjbH>oo#Ti' yeors o« the 60'i 








Ugh! 



Sl«w Brown ond i^rierrds po&9 ^n de^gner lofncjoths to 
ohrwu nee Poioce Software's neifl relaosa Ekirborion A iwo-port 
eom&oi Qcwne wtth a Sword ond Sorc€nrv (tavour to >t. a<if bar ion 
*#ti you lh# tcmk 0< leommg the skUBs o( swoids/nOmhip and 
then settling off to rescue I he Princeis from the diitcfies of the 
evil DfOK. Poloci^'s gome$olwov$feotur© exceilent Qraphic^ so 
Ihe rhr&dlipfOfiifse ci o decopitat^on scene m the gome may 
Air up a controversy 



Everything but the 
kitchen synth 



XRI Syilemi hove Juif 

reledsiJd th«lr CI^Ol Editdf 

l^ftwaro. For uie with their 

Micort MIDt interface, the 

«»rtwar« ollowi you t« 

conttvl o Cotl« CliOi 

fffnttiestzer keyboord. The 

program comet wkth 96 pre- 



programmed toundt as weH 

ai oFI owing you to c:feoit» 

iout^dlt of your own. The 

Editor Software If priced at 
£22.95 arfd the hiicon 

Intftrfoee at M*.9S. and you 
oan contact Xl^l for more 

information on CtZf-lSa-M40. 
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DogfiQhi 2i8? 











Oink! 



CRL's i ulufe wleoses Include, 
FfankensJi}in.TrOKxtonQnd Oink! 
Franken5le^n \\ o ihree port 

SrophLo adventure bosed an 
e no¥el. in i^hich you play 
Victor F ton ken stein, the man 
who creoted the monster 
Trox^tlon ii q shoot 'em up sat 
within the Tau Ceti milieu, In 
which you Ntv^ to prsvsnt o 



space station Irom blowing up 
when its reoctot goes into 
meltdown (sounds like our 
coffee machine]. Then ihere^ 
Oinkl \h\% is a tie in with ttie 
moQazlne d the some nome 
Unless you've seen fhe mogo- 
ifne then describing ihe gome 
ISO little bii tricky, but It features 
chofQcters such as Rubbjsh 
Mnn ond Unc^e Pigg k>r slartefs^ 



D&afhMCQp^ 



Death and Dogs 



Stofiight SothAxsre. the new 
outtd formed by Francis Lm^ 
lollow up Greyfell with Iwo new 
tiller Dogrighf 2187 and 
Deoth scope Dog tight is o 
luluiristtc iwo-player combat 
^me in which you hove to 
tight oft hordes of aliens who 
ore pouring into the universe 
through a great hole In ihe 



spocchteme continuum On?y 
theSpoiiai Genefator con heal 
the rlh but It's pieces have long 
been iost aH over ^h^ known 
universe^ ond it s up ro you to 
Itnd them. Deotttscape puts you 
in charge of o tighter space 
sh^p ond. umm, you have to 
tight olt the fleet of invading 
aliefis. . . 




H 
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News and views from ZX readers 



Cold chips 




/ wQ^ most iftmm^^ to f^i^ 
fh& f&fi&f from John W7f@ in 
fh0 CtfOSSfSff^ column of the 
March issue regardtng the proht&mi fw 
1$ ^xp^n^nctng wifh Ns 123*- 2 in cotd 
oondifi€>n^ tftf ts any cansofaiian to htm, 
/ ev{?^rience fh& sam^ pfo^f^m mery 
f^mB I swffch on fo <:so$h oit o Quick tet^ 
f mptaemi my 4Si( wtm th0 Piu j 2 a 
coupfB ol HtteArj t>&fofe Chrisfmas and 
hooked if up to my intBfkJce 1 and 
Micf^drf^^s and foad&d Th& WRITER 
which I had uiBd su^eesrfy^ wfih th^ 
4flir. and toi/rrc* to my dismay fhaf CAPS 
M and N would nati0gisfGi and cursor 
UP Qh^ cvfKr RtGMT w0m dead, also 
SfOP was ^iuggtsh. Straight away i 
ru&h^ it bock to Dixons in Brl^oi who 
r&ptac&d It without que^ton^ and 
yp^y^ gu0i$^ it. $ame problem Thi$ 
hop^&n&d fhree HmeA aithough / 
aamlf that on oach occasion if was 
ofjlyptimm&d up kyr about ton minut&s 
while t confirmed fhaf ftte fault wa^ stiff 
Ijhdfa By th& ttm^ / gQf th^ fQUffh Qn^f 
Chrtsfmas^ had or f^ wed, and as the 
shops wsr& cio$^d f wos ituck with It. 
ConsoQuonfly t discov^^ that th^ touft 
Ct&ar&d att0r the worming up pertod^ 
Why don1 fh&y fit a ch^& to IffH 

Haying now got my Ptu$ 2 welt ond 
truly wof m@d up I may t>& able fo help 
DW Pipe Qt London NWIO. who wos 
enquiring in Cff055Wf#fS about his 
Rotroma DX35 printer. I $usp&ct that II 
was manufacfufed by SAMLECO 
COMPUliR Sit?VlCfS tra SCS Mau^e, 9 
fQiracre:^ fndusfrial isfofe, Dedworfh 
ftMd Windsor. 8&rksSi4 4ii Jei 07S3S 
547^73^ t have had a Samleco DX8S 
for about tw0iv^ monih^ now and find 
ii works y&ry vmlf ftom the in^ructiom m 
the manuai supphed. Also, i b&fiev^ 
SAGA marketed ihe DX85 under fhBfr 
name until re'CBntly. M Mr {or mQyb0tf)$ 
M$ Ftpelconfo^ SamtBco nmrmayb& 
abto to hefp 

finally, a§ a senior cttlnen^ t would 
tike to say hmv much / enfoy £K 
Compufing. My parttcutor ifjteresk are 
utilities and fechnicai (ferns (but not too 
technfcaif}. Ke&p if upl 
JI. Howi&li 



LUST 

heading my tetter in the 
Match issu& o^ZX (Printer fip^J 
i would iike to add that iltSI 
oniy works on short ptograms Hcnv^v^r, 
compmng on tnd^x from the fast 12 
Issues t came across a tetter by i 
Wdlfms with a Mi009 printer who 
Incwas&d th& baud rote ^ his printer 
to 9600 an0 go^ perfect LUST and COPY 
Ignormg the handbook and throwing 
olt couiton fo the windf clicked the two 
vifol swifct^es to btf' (SW2^ and SW2^} 
and hey-pr^sto LUST and COPY irof*f 
tine on the MR-5 ot greatly increased 
speed arid now it is only one cup per 
copy instead of two at three. 

As my (nter^ce 1 had a nervous 
breakdown I decided to write my own 
tittle ¥^idpft^essonn i23Kmode. And 
here is my query: on funning it runs in 
4$ mode o$ indicated by the cursor 
and witi also accept keyword t^t prints 







out wffh the t?S232 port and refturns bock 
1o 12$ m refummg to the Hiding The 
same t\appens to the index tile i 
compited In basic andohextooder tor 
me i2i I thoughf you couldn't return to 
f2a from 48? 

About I Wasei letter Out in the 
COW; my i28 will giv0 Tape loading 
error tn the f/raf few mlnule^ with any 
tapek ttowe^mr the keyboora works 
correctly from the wofd ga 
K.A. Shimmel 
Nottingham 



As Toni 6<jker shows th(s Isiue^ 
vou con 5wHch betwMifi 40 
ond 128 modes if vou won^ tft 

$o hopefully her new series will answer 

Ofty quefj0i you've got. 

Wither Kempsfon? 

Could you please send me 
intormafion and dealers* 
Qd<^resses tQr fhp i29^Ptu$ 2 

compatible toystick mtertace, as 

reviewed in DecemberiZX Computing.. 

Michael Halb 

Sheerness. 

As KefTip^on's rqnQ$ of JiO^Uck 
interfQcei are more of leu 
accepied as lening the sion^ 
dord (Of ihe Spectfum you $houSd be 
able lo f^nd them m any decern 
conf^putef ihop Alternofively you can 
contocf Kempsicjn fiecfronicsdirecl bv 
■phoning 0906^90018. 

Back issues 

/ have been unabte to obtain 
your magoiine ZX Computing 
since July i9S6 and worydered 
it It had gone out ot gimt unttt I tound 
the february 19^7 i^ue on a yfsit to 
Qfasgow recently 

As a result t haw^ missed the o/ifGles 
on the Opus Discovery cotumn ar}dof$o 
utility program^ tor the Spectrum 48K, I 
wonder it ycHJ could let my /tcii« reprints 
of these articles or suggest how t c^utd 
ObfOin therry. 
Dr fi Shepherd 
Gia&g<^. 

Jij$i OS o gen^rol pomt, 
anyone wishing fo obtain 
back issues of ZX can do so by 
contociing ZX Computing Bock is^ues^ 
Inlcnet Ltd, Times House, 179 The 
Marlowes;, Heme! Hemprie^^d. Herts HM 
IBB 

Address manager 

Ihe main purpose o/ this letter 
is that when looking through 
some back Issues ot ZXC t 
noticed tn the Dec 86 "X^rosstire" on 
page B$ that o Mr fyson cd Chester was 
tn trouble with the OOP Address 
Managef with the Opus disc drive AH 
the problems hov& been solved and ti 
he cares to contact Mr EG MHex 
'Windrush': ftobley Heath. Welwyn, He/Is 
AL6 9UE he wtlt be wtihng either fo 
^uppty "Word Manager^" + Address 
manager2" + "Mati Manager" alt on 
o 3^ " disc tor the Discoyery Oftosufypiy 








the address of EEC Ltd who have taken 
Oi^^marvf^^fh^ ongthQi OCPprodum- 
The price a extremeiy competitive and 
the programs all work wfK weiL 
J Burke 
Barrmt. 



Musfc mix 



I am writing once again fo 
compliment you on your 
magoitne especiotiy the 
March issue which had the soured 
sampler program. 

for the post f^w y&ars I ha^B played 
gurtor and recently done some record- 
fng ftour track! ond wouid m^e to know 
tf if is possible to have a program tot a 
mf!eer to enable vocals or mstrymenl to 
be mlx0d and routed in separate charh 
nets, solely by the computer or ei«rt 
effects echo, reyerberation etc 
ten Barrass 
Hull 



Rotronles help 

/ own a fiWfon^cs Wakidri¥e 
and am having ditticutty in 
obtaining more wakys, ar}d 
severui informouon sheets now thof the 
company has gone Into Hgutdafton. I 
wo$ hoping that you or your readers 
might know where t coutd obfam new 
watos and information sheets nos 
6,9 Ji. i2J5'2i (or pnotocopies at these}. 
Simon Dutf 
4 Victoria f^rk 
Cambridge CB4 3EL 

We know I hot (here ore o lol 
Q* WolQdrlwe users omon^ D< 
f&ader^ so per hops someone 

con help out by ooniocfinQ Simon oi 

the obove addiess. 



*81 tn the USA 

I read your artlcte in the 
febtuary i937 Issue of ZX 
Computing and am respond^ 
ing fo your "guesfimate" that As far as 
we can tell there ore no longer any 
companies producing IXSi equip- 
mer^. . ."T I know a nurrSef of USA repair 
»acitftles ond Sinclair suppliers, One 
suppfier in particular. Tom Wodds. 
produces many tine periphemis etc tor 
the ZXSl inctuding a universal I/O port 
fo/ any Sincfair Z&OA (except ZX3QI He 
also has on extended BASIC program 
and MC debugger Many suppliers slili 
support and improye the ZXSl (called 
TSfOOO here). 

f befong to a very nice User Group 
here fn the Chicago area and woufd 
be very happy to help any ot your 
readers find ZX31 sources 
Edwin I Schoen 
3939 Giendenmng t^yad 
Downer's Grove. Imnois 
USASOSiS 
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SINCLAIR 



QUALITY APPROVED 
REPAIR CENTRE 



HOW TOGETYOURSPECTRUM REPAIRED FORONLYE19.95 





Whii# vou «jic servile inctufJing 
cOrtiDM!*? $£iar# pjrt^j over fh^ rounie'r 
All cpmoyter4full¥ avertuuJed and fully 
tested CM*lore rptum 
f uli^ in^urpd for tne riturn iDum#¥ 
Fi p ed l<3 *f pf hCf Df nf t* incfcud*! nq pott 
piicki r>g dnd VAt i i^ot d Ci«[wv«n price 
DiTf All-up to riO «l*nith*afTw o* Qur 
c<:ifTTE>fiiforfar«quoiiii>gi 



SfSr SEKVICE - 



Five ^oDflJ'Tif ? wortri cn.OO for ymj to 
fnjov^^'d play *^t^^ every 4p*ctf urn rvtoiir 

cofFimodme is s Jrto pijj* ^ s 
me mmt wd co otie test Mujfwrwni 
devf loped i?v m ^o iuiiy test Jnd *tr«i an 
fiultt *itfisn vfl-yf cofinpuTef 
KevtHJjrcT rpDairs ScwtctfLun fuCBer k#y 

5 monifi written gyirjnt^ omU repjjri 



pft^ncs yCHjf pom for 

£10.95 



TCPUCEiiitrr 

POWER SUPPLY 



ARE YOU ANOTHER CUSTOMER - fed Up 

waiting weeks for your estimate? 

hfeed your compyief r^pjirefl ^J5t? iTi#n $end it now 10 mt Humi>*f Ofti l^t^lr 
CoffiMnv Intht U.K.. or ca^ in jnd s«e ut at our fully equipped 2.50C> squire Tc>Qt worksnop 
w^ifi iM ct^ lartTt t«it iqiiipnwnc ivaiWM* yom are mgre tH4n w^ncome 
w* will fepjir v^r computff wtwie voii wm arid fiePp you with jnv of iwr tt^tntea prooienrs 
COminQdore coffwtiters repalfed R3f ontv OS.Dd Please noie we oove yoy a lOQ^ low tlxed 
prtct of Elff.» *mch included return cXKt and pacKinsi VAT. not i betw^fsn pnc€ liiice some 
^mifmpalrCofnpanies offer wei3«x^ t*5*vo4Jtoii«r>dacnequeinNiriiiemaKimumim&uriiirfca 
fttocl; vou witti r«pair miis C30 i^Minlf, &On't mn^ we tre AimftrJd iproved for qiiaifr vi^ 
spwd. don ! riff* four compuitr mattv omtt unauttKirH^ r^eipaiirc«nf^ *t dont fy^r iwairtht 
fay It irto itm vouf oHnputer aacK we ^t vou^ cofT^yter j. 

OVERHAUL WITH EVERY REPAIR WE DO- 

we correct c^ioiir. iound. u^ff3099^.imtMm^\mm^mfi$wMfmmp. put riew iMt an 
the b*4e If rpqutffd. CftKN ft&T fu» memory cnecic all fockets^ ifioMI^ ear/mine *nd f«gMact 
wnere n«edei3 Ailii^jr «n Indiislw prict of d 1 95 hfidwina VAT. ti pm% ^murine* and pott 
aTTKJ pachdna no hIMffi tvtm wti*t«)t**r w^ aqn t tiaw to i&oait toe mutn acK^^f ou^ 

service as we nave mcu^3rif?'i of cuitofftf r% from alt ovtf Ifie wprid n^ghi^ fleijgnted wrth t>ut 
«rvi« A fifft mu reput iti&n for fpHd ifKt acturscv Don t ror^et we aiso riow have a 
Service erai^h in llanc heater Citv ttfttw fOf whihf yo^i w*t wwvl'Cf 
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COMMODORE SPARES 
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ALL New STOCK- Not ifke some other compantw seriing secona 
, Hand parts at half prtce. All our sparts are hjllv guaranteeif. 

VtOEOVAULT HEALTH WAJmyKf )1 



USE ANY 
JOYSTICK WITH 
YOUR 
SPECTRUM + 3 
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The VideovaultwMl shortly be releasing the 
most u p to da te and exciting cata log ue ever 
produced, our team of experts hdtMe scoured 
theglobetofindyouallthe latest software 
and add on's for your computer, all the 
latest i n joy stick technology, a 1 1 the top and 
tested software titles all at great discounts 
to you. Anyone can apply now using the 
coupon belowand enclosing 2xi8p stamps 
for your free copy, we have all the top 
branded Items available, delivery by return 
post (our usual standard), AH goods carry 
our guarantee of satisfaction. Never has 
such a catalogue ever been produced 
before. 

We will be updating trie products a soon as 
we have all the latest news available to us. 
on all the latest technology. 

SPEUAL EXCITING OFFERS ON EACH ISSUE 

Top reviews, a 1st again for the video vault, 
the N0.1 computer company (n the UK, rwe 
must Deas all our competitors keep copying us J 
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SHOP UNDER -^^^T^ - 
ONE ROOF FOR AUMHE 
TOP PRODUCTS AVAILABLE 

A SAMPLE OF 
OUR FANTASTIC 
DISCOUNT PRICES' 
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DISCOUNT 
EYBOARDS^ 



SPECIAL 
BONUSj 
OFFERS 
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Tne saga Lo Profile "^ -^^K/i v v.l 

Professional Keyboard 
Recommended ^^^ ^^ 
retalf price £39.95 
VIdeovault 

price only K^O.SU \ £1.50 post ^ packing, total CSO 
Computer repair ana upgrade to saga 
£50.00 complete. 

Tfi^ Saga Lo PrafMe Keyboard has 52 full 
travel kevs. featuring a separate numeric 
Keypad and printed kevs. Vour Spectrum 
fits securely inside the hoiising. 

Dimensions 22x44x5cm. Suitable for 
spectrum l6/48*t and Spectrum Plus. 



OVERSEAS 
ORDERS 

WELCOME 



N 
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the 1st 500 customers 
ordering from our 
new catalogue wi 
receive free of 
charge a quartz 
digital watch. No 
minimum order 
vaiue required. 



copyrtoht Videovauit itd no 781022 




I PLEASE RUSH ME YOUR EXCITING NEW CATALOGUE 
■ AS SOON AS IT IS AVAILABLE HOT OFF THE PRESS. 

1 1 enclose 2x18p stamps to cover postage costs 
i mr/ivirs/iv11ss 

■address 

I 

1 

J 

i 
I 



POST CODE 



•lOitK CA^mJ KEAW 



I CUT OUT THIS COUPON AND POST IT TO: 

iVipEOVAULT LTD CATALOGUE DEFT, 140 HIGH STREET WEST, 



JCLOSSOP 



DERBYSHIRE. SK13 8HJ EMCLAND 



A robot with sout in 
Ocean's arcade 
adventure. 



Short Circuit 

Ocean 

£7.95 



umber five — Altve!" i$ Ihe 
ploinhve piea of a robot ihat 
wos hti by lighining io a freak 
thunderstorm ond is now dlive' 
VoLi musi heSp him escape from 
Nova Robolics and keep him 

Kliwl The only tioubie is Ihat hes 
SAmr robot (Slrafegfc Arfific^ 
ally infelJigeni Nuclear Tronsport) 
and he's still armed' The scientist 
who buill him vranis to take him 
apofi ro Itrid oui what wenr 
*rong. Novas boss waf>fs to 
CO pi u re him pielor^ millions ore 
killed and the securHv chief 
wants fo blast so he can get 
home »n rime for dinner, feu 
t mu*f keep him alive. 

Based on the superb lilm. 
^^j Short Circuif (highly recommen- 
ded ~ go and see «f immedi- 
aiel¥4 the game is split into two 
^!> parts. In pari one you must 
escape from the Nova Robotics 
complex with the essentiol lump 
- ond laser occessones and in 
port two you mus! Ilee lor your 
lite and ovo^d I he pursuing 
. guards that aim to disassemble 
I yoy» Ybu con attempl the parts 
in either orde^ but it$ logical to 
begin with port one 
\ the gome begins with 
ftuffiber 5 alone in o room futi ol 
^ fnyslenous desks, chairs ond 
' plants and he's only got a LINK 
progrom He needs inpuH 
Luckily, he can log on !o 
tefmlneli and downlood 
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additional soffwore Atter o Utile 
exploration youll soon find O 
terminal and be able to down- 
lood the progfom* fo SEARCH,/ 
use and READ Now you con /- 
;«jtplore Ihe rooms olthe 
OOfTfiplex. SEARCH for usefut 
Objects which you con 1he#4 USE 
to sDlv^ Ihe gomes p rob rem s 
Searching couldn't be ecwlef as 
oil you do i^ stand m front of on 
©bject. select ihe SEARCH 
pfogtom orr o duckshoot m e nu 
and press the tire button The 



rep4>rfeef on youi printer. ¥irfiich 
also presents you with iingte kev 
0|:jfions if vou ve found an object 
you con pick uo Of books fo 
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UNIT 
FOUND n. . . . 
CUP OF COFFEE 
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read r'ooohhh (n pull 1 rhof 
provjde Impoftant clues 

As vc>M progress Ih rough the 
iCOmplex v<^ull fjnd locked doors, 
fite cobinets orid units ihat 
wquir© key^ and coloured 
passes to open them and 
eventually onoiher terminal Now 
Yoy con download three more 
pfogfoms that altow Number 5 
to DROP obiects (us«lul as he 
^M*^ carrv ofilv three ot a time). 
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BREAK and LOOK with which yoy 
can idenlify objects. For 
ejfomple. something that you 
thought wos an empty desk 
actuafty turns mro o Iruit 
machine and o use for the 
poufid coin thoi you found 
stoshed owoy in a plant pot. 

Mappiir^ 

As With aHlSPKWe Qdvenlufes o 
map (s essanftol porficulai ly if 
> you mark on it where vou found 
each ob}eet. no matter h<^ ^ 

obscure, as might lind a use for 
II although it's hard to imagine 
why you d want a coffee cup, 
paper clip or scared mouse 

in part two Number 5 ^s 
literoTty on the fun gs hes being ' 
chased by other SwNt robots 
and he's deter mineiijio get 
away Arthed with the laser and , 
fcimp mechamsmt, youi must 
hurtle along a country fO^~^ 
slrewn wUh rocks and w il < 

By now ^f umber S has 
developed o conscience and 
must avoid dlla^emblmg the^ 
bFrds and crawdng creatures 
otherwise he'fi get so depressed . 
thai he gives up 

Using keyboard or joystick^ 
C£nt£Olt^ou must Jim© yoy 
liopsSnd ducks to owrrt T 
wiidliie whiie aiso avoia 'g the 
bouldefs that will injurf^ and ^ 
l^^ak him while k«e|^i^ o ' , 
Hnger near the loser Tire bufion 
in cdKi a robot or guard gets 
too close 

Number S is alive! Itls up to 
you to keep him fhot way 
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After the reTease of 
e.A.C, Gitsoft stHke 
back with the 
Professional Advonttire 
Writing System. 



P.A.W.S. 

GllsoH 

£22.95 



"■"he retea&e of Incentive's 
Graphic Ad verify w Cfeafor 
{6AC} caused great excrtemenl 
last year - to be followed by 
much debate in adventufling 
circles obout whether it re<]fly 
did represent o signiticanl 
odvance on Gllsorf's Jong 
established QuHt Suddenly, 
however, it ^ems lorgely 
irrelevant whether It did or not. 
The teo^on? Welt, coming up on 
Itie port bow. and pfeporlng to 
deliver o broadside which looks 
OS though it will setlle the matter 
lor good. Is The Professional 
Adventure WrfUng System (RAWS} 
trom GNsoft. 

Vou might be espoused tor 
doubting thot there really Is a 
need tor yer onother adventure- 
writing syslerTi. After Oil. yOU 
might rhtnk that with GAC and 
Ihe old Quill (with Its various 
add ons) to choose tfom, surely 
any budding adventure aulhor 
worth his $ait should be able to 
copSL If you hove such doubts, 
let me dispel fhem o^ once, 
Gll^ott have been at this 
business a long lime, and In WW 
Itieir experience shows. This is a 
magnificent piece of soltwara 
by any standards, and Its in a 
league of its own. 

The system 

For your £22.95 you get a 
cassette and two manuals in a 
large box. The first o1 the 
manuals is a 66 page 
Introduction which gets you 
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Alon Davt»' own ftJmpi« yrof^hkei, which 
talt*» up |utf SOO byln^s (!^»icg 

Storied by leading you through 
the cfeallon of a shofi 
odvenlure. The second one Is o 
fechnicol manuol which woin't 
complete at the time of thts 
review, though most ot the 
essential information wos 
provided. 

In order to release as much 
memofv as possible for your 
adventure, PAWS uses a system of 
'overlays'. These are recorded on 
the cassette as a series of short 
code blocks following the main 
program. Most ol these are 
loaded in straight away 50 thai 
at stoft-up most of the programs 
extensive foeiimes am available. 
Then, os your adventure 
database grows in the writing, 
these sections ore overwritten, 
but can be loaded In ogain 
separately as required. This isn't 
much of a problem lor the 128 K 
Spectrum owner nor will it be a 
probiem with the microdrive 
version thol is promised — but 
for those of us with 46 K 
machines a good deal of toHng 
ond fro-ihg with the casett© 
recorder is going to be 
necessary. There are. I think, two 
vle^M one can take ot this. The 
first J s that the program i$ so 
good that ft almost Justifies the 
purchase of a 12&K mochine 
onyway; and the second is that 
the program is so good that the 
hassle of tlddling with the tope 
is a small price to pay for the 



privilege of using Itl 

Completing fhe roundup o 
short adventure dotabase is 
provided at the end of the tape^ 
OS an exompia This can be 
loaded Into the system and 
hacked apart at will And the 
whole of the other side of the 
tape contains - wait for It — 22 
(yes^ twenty twol diflerent 
chorocter sets! This moy seem 
like gilding the lily, and yet it h 
typical of the whole style of 
presentotion which underlies 
PAWS. Gilsoff have done 
everything In their power to help 
you to avoid that stereotyped 
oppeOFonce which hos been a 
feature of so mony Quilled 
gomes in the post. 

Menus 



Once you get the program 
ioaded in and running, 
everything Is menu -driven (no 
icons, Ihanlk goodnessi). The 
overall Teel' of the program will 
be quite fomiliar to those who've 
hod experience of the Quili, 
though once you actually get 
Involved, you begin to realise 
the enormous potential of it. It's 
easy to get srarted, using the 
Introductory manuol as a step- 
by-step guide, but make no 
mistake — you won1 master all 
the Intricacies of PAW for some 
lima I must emphoslse that this 



2X Computing Monthly - fs^ay 19fl7 



< 

13 



M 



< 

14 




Ona &f Oilioft^ dsmo grophlc icr%«nL Cafcl^ivg up IK 4t mtfn^ry. 



doesn't mean the program is 
difflcuit to usa Rather/ it means 
thof you 11 go on ond on 
discos^rlng new possibilities OS 
you go in. ^xp^iienc^ wilh the 
system. 

I cant possibly cover 
everything ll^ot the program Is 
copoble of h@r@, and it would 
rake ages to explore the full 
pofenfiol of PAWS, but I can give 
you some idea of its scope by 
selecting o few es^omples. The 
parser, fcr instonoe, is probobly 
OS sophisiicofed as onyorke wHl 
ever need, If aecepis multiple 
commonds [using punctuahon 
marks, AND. or THEN, as phrase 
separators). ALL dnd IT ore 
coferecJ tor — so that an Inpul 
such as "'OPEN THE CHEST. LOOK 
tNSlD£ IT. AND GET EVERYTHING 
OUT OF THE CHEST" con be dealt 
with in a sfroightforward manner. 
The sy^lem anticipates that you 
moy wani to have other 
C^oraci^ers in Ihe adventure, so 
speech con be accommodated 
using inverted commos in good 
old "Hobbit" fashion. 

Language and Joglc 

When If comes to sorting ouf the 
game logic, I con only soy thot 
the Gilsott chops seem fo have 
onticipafed pretty well anything 
you could possibly wan I to do 
Again. I con give you no more 
than a tasta but you ^ on. for 
eiampfa define certoln objects 
as contorners' (ie capable ot 
containing other objects] — and 
this alone can give rise to 
enormous tun, as you'll see a 
lltfte later on. 'Flogs are needed 
to keep track of eveni {such as 
w^i ether doors ore open or 
ciosedl in on od venture, and 
there are 256 o1 these, but not all 
of fhem ore available for use 
{though they con all be 



inspected) since the system uses 
some of them Hself (eg. to store 
the p foyer's current location). 
That still Feoves more than 
enough for you to work with. 
The language' you use lo 
program your gome is s»nriilat to 
that used m The Quill, but 
extended In scope almost 
beyond recognition Basically 
commands ore diivlded into 
conditions ( il so-and-so 1 and 
actions rDo such-and-such") — 
but the list of available 
commands fills two pages of the 
manualf tessibly the best way to 
Illustrate the Mexibsiity of the 
system is lo describe a 
particular sequence o1 evenly 
that took ploce whlfe I was 
away actuary working through 
the exarr^ples suggested in the 
Introductory manual. 

In the bag 

fd arrived o! a stage where 1 
had a partly working small 
adventure, with a tew locotioni 
in a park ond a few objects. 
These included a canvas bag. 
deiined os a conialner". of^d 
Inputs like PUT EVERYTHING IN 
THE BAG": 'LOOK IN THE BAG 1 
and so on. were working 
beautifully. At rhis point I put the 
manual aside ond thought whot 
O cJever trick H would be to 
allow the player to get inside 
the bog himself. So the canvas 
bag became "an enormous 
canvas bog" the inside of the 
bag was dellried as a new 
tocation, and the necessary 
commonds added to the 
'Response Tablel Next t 
wondered if we coufdnl have 
some other charocier come 
otong and pick up the bag 
while the ployer was still in it 
[ond could this be dorie in real 
time?) 



Well, it could indeed be 
dona All of it. There's o facility 
which enables the adventure 
program fo break away from 
player input after a specilied 
time ond scon the Process 
Tobfe (which holds o set of 
conditson tests and actions 
which don't depend on input 
from the player} so that teal 41 me 
Independently acting charocteis 
ore perlecNy possible. By 
manipulating a couple Of Itags 
to keep track of what was 
happening, I found myself being 
merrily carried around the park 
inside the bag, by someone 
else, tree to hop out or back In 
again at any point. 

Although this woi just a bit of 
furtn tans of The Hobbit will 
remember certain notorious 
escapades with a barrel and a 
butler. Well folks, you can do 
all that with PAW, and it Is very 
impressive Indeed! 

ASK owners will possibly be 
worried about available 
mernory, especially since this 
was on Oreo where the GAC was 
somewhat deficient. At start-up^ 
the Tree memory' option tell^ 
you thot 25434 bytes ore 
available lor your game This 
might not seem significontly 
more than the 23194 thoi GAC 
offers, but in fact It is — tor 
severol reosons, PAWS ofready 
contoins a iarge vacobulary 
and Q variety of messoges- since 
they're already thera you won't 
hove lo use precious memory to 
put ihem In yourselt The 
program also possesses a text 
compression facility which works 
superbly. I tried this with 15O0 
byles of odventure on board, 
and was rewarded by the system 
announcing thai it had just 
saved me MO bytes. This Is very 
good news indeed, and 
suggests thot the nominal 2SK of 
free memory will effectively be 
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the equlvolent of consldefobly 
more thort 30K. lakmg 
compression into account 



Great graphics 

So much \m ^utu% construction 
and logia wnot about general 
presentation and graphics? As 
tar as Text is concarrted. printing 
is automahcallv tofmatled onto 
ttr© screen — with a wofd- 
wrapping system rfiol vvorks 
properly, unlike GAC s which 
cfoe$n't. quite. Objects preseni at 
location con be listed 
vertical I V. with each ob|ect on o 
new line, or as a piece o1 
continuous text with the objects 
neatty Nnked by commo$ ond 
"dnd'' inserted where necessary. 
The choice is up to you. Severol 
character sets can be stored ai 
once, and the program will 
swap between them \\ required 
In short, vaur lext can be as 
varied ond mterestmg in 
QpX>^m<xt\CB as you care to 
moke if. 

In order to design graphics^ 
OS illustrations to particular 
locations, It's necessary to load 
in on overlay As a bonus, this 
includes a character designer 
which can be used to change 
the shape of fetters [in case 
none of Ihe 22 sets op pea Is to 
you . . . ) and also the 15 potierns 



used for shading In the main 
arophics routines, The ptciures 
themselves con be any size you 
like, ond you can arronge for 
them to scroll away as text is 
printed — or to stay put whHe 
the text scrolls below them. 

Ihe method tor designing the 
pictures is effective and easily 
mastered. Points can be plotted, 
and lines drawn, oreos con be 
filled either with soNd ink. or a 
chosen pattern of shading, ond 
oreos of CO four con be btocked 
in seporotely. Smoll pictures COn 
be designed and called as 
subroutines for inclusion in Other 
pictures at any one or eight 
scales of magnification. I found 
some difliculty in posiMoning 
these subroutines' correcfiy 
within lorger pictures, but ifs 
early days yet, and I'm sure 
things will Improve with practice 

The res no escoptng the focf 
thai graphics tend to gobble 
memofy PAWS" system, like GAC'S, 
stores pictures as a string of 
graphic commands (rather than 
as a chunk of screen memory), 
which would be much less 
economical}. The taciitty to call 
graphic subrou tines also helps 
*o save on bytes^ For insianoft It 
you're wiiling to use o standard 
picture of a tree in several 
locolions you save memory 
because the sequence of 
commands for drawmg the tree 
need only be stored onca Still, 



some of the pictures in the 
Gilsoft demonstrati^on odventure 
use more thon 2K each, tor all 
thol. They're very attractive as 
advertising material, but Jl would 
hardly be practical to devote so 
much memory to Individual 
pictures (on a 48K machine, ai 
leost) Sea tiered about on these 
pages you should find some 
screen dumps to Iflustrate this 
The good, hiphiy detailed ones 
af% the QilsoH 2K jobs; my own 
rough doodies ore much more 
primltivep costing only SOO bytes 
each, so you'll be able to pick 
them out with little ditricuityl 
They wont. please yaur eye 
much, but they should give you 
a better idea of the amount of 
detail you can actually offord to 
include in o 4aK machine 
To sum up then. PAWS is 
precisely what its nome claims It 
to be: a professional adventure 
writing system, with the emphasis 
(OS fof as the pof&nUat quality of 
Its product is concerned) on 
professlonar. It s the kind of 
program thot an adventure 
writer dreams about, with what 
seems to be virtually unlimited 
scope — and I con sov this 
confidenily wrthout even hoving 
seen the tull details of the 
technical manual. It deserves to 
sell fike hot cakes, and if you re 
at all interested in od ventures, it's 
an essential purchase Bring on 
Ihe mic rod rive version, please. . - 
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Srillfth C^d* el Ai»v4rll«lna PfKlIn 

Bnt^^h Code of Advertising Prictkc« In mftpvci Of fftm^ ord*!* 
idv«fii$erti4ni» wha^e mcjnAy it p^id irt advance. ih« tode feaunre^ 
ftdvt Utters to fyithi otdtrs wiitim K diyf yriit$& a longar d#iiv«fy 
D«fiOd IS SE^T^ed Wri#F« ^o<^4 Am rel^rniKl u-ndamd^ed wFlhin s«v«n 
dly9,th# putct\A$9t^ mon«y mygl: t^ *^WfK$wi Pt-«i«S# tmtmm ptoai ot 
pot!ig«''di!f.pAti:h. m Itiis may ^ nt«dftd 

lifti Ord*t Pi^»*eltoii Sch«fl>t 

II you ordtr 9000$ '^f^m Mail Ordar ddv«His«ment£ m ihii mi^izmt 
and pty &y p^O^I m idr&hc^ or d^tiv^ry. Arguf. Sp^^AU^i Publicihani 
Hd will CCKili^r you ^Cft CQm^mntgftQFi if th« Ad'i^rliM^r thOyld b«CiQmii 
in»Ql-reni: or &Bni.rupT prov»d«d' 

III Yoy hive HOT re<:etv*d five ^oodt or hid yau^ m^tmy r^lumtd. 
ind 

l?1 Vou wnti roi liibe Publ^lh^r of Ihis pu^liCAliori lummiriiing lh« 
tituiiion fhO^ etrti^r Thin ^Sdsytitoin ih« day yokj 9«ni ydurofd#r 
And ncii lii»r ihin itvo month $ tri^m thil diy 

PlMH do not «Ait until Ih* iiif rnomirni lo mfchfrn m When yoy wntfl, 
we will 111 LI you flow 10 niAhe yoyi cijirn «nd whil evidence of l^iymefll 
It required 

W^^umrtm^ iQ rnc'^l c^j^mt ironi. r»ad«ri n^di pnae^c&f dince #kTri the 
AthQve C3roc#dur* *% t^itf^ at p<^tipbhe ti'Tm the Adye Finer ri«s Deen 
declafed Uan^iFupi or miaiveni lup lo 1 iinut of C? TOO p#t Br>r[U'^ for 
§.ny Q^ne AdwerlLter 10 aHecfedArtd up toC^ 000 per innym in reaped ol^ 
111 ln^C!^¥enT AdverTiEefi Cinmi may &e paid tor higher tm^ynis. or 
wfien tne ■t)Ove p^'ocedure ri» not been cornpl4ed with, al the 
diu rei ion of I h n pubi ici don dui we do ao4 0fui#aiitM io do u- m vKtw oi 
the n«tf To MT %Qrrm Pimn Jo Vhi* Coffirfiitmiftl in<} 10 l«rn Qyictly Ol 
riaderi diffrcu^tiei) 

Th»i f Liiriniee coM^i dt^iy advam:e piymeni lenim du-ecf r#40OAie to 

an Uvtrliiernenl m [^ri mA^a/m^ tndr lor example pevmenfmi.de m 
rttponse ta calal^uei etc received «i a reou^T Qf iin^wenng locn 
idv^rtritimenTiii Clailiifk#d edwl^terr^ifrnls Arm #iCkud#d 
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THE ADVANCED SELF CONTAINED GRAPHICS 
MANIPULATDR FOR 48K & 128K SPECTRUM 

Not ]ii£t another pretty picture drawer but a vastly 
superiof graphics package vyhci^e output cm\ be used m 
ad ve nt u re g ^ m &£, ed u c at 10 n a I softwa re, _ . 

business son ware and j ust about every /> jfl^^ rj4^ 
other application you can think of, Jf^J^L fA^ 

• Ideal for large scale antmatiofi- ^tC f^^jr 

• Up to M% screen comfjresiion, \/&l^*^ W 

• Can store over 100 screens. ' " 

• Comprehensive easy to understand 
inst^lJCt^ont ^ ^ 

• Quick start reference guide. f^^ 

• Can draw 600 tirnes f astef INCLUDING VAT 



9.95 




^ ftv *#>* jaPftiTf fill miT^ 

ijf Ui##p pipiH J*«*Cf «■ w 

Suinmit Software, Untti l-C 

Baiteygirte Industrial Estate. 

Rometract, West Yorkshiie WFi 2LN. 

Tel; 0977 797777 Tetej<: 5579M Rfi DIST G Fax : OT77 790243 
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Cheetah follow up the 
SpecDfum with some 
more musical add-ons 

^. r £99 Ihe MKS keyboofd Is th^ 
ch&opest of its kind on the 
mcjfkef, Qfid in order 1o rnak© il 
Inexper^slv© several features 
have hQd to be sdcrklkc^. 

The kevboard is a s€t of 
plastic piario ryp^ 'wll sized keys 
ogw&rlng Uvb octaves {61 kevsl. H 
bcM Q pTtcti bend wheel, o mulU 
funcflofk single click kev. tour 
indlcotor LEDs and a ttiree digit 
di&plov panel. 

me kevboard itself does NOT 
produce any sounds but sends 
slgnots in MIDI code our ol irs 
single MIDI OUT socket on ftie 
bach, rheie i$ one other socket 
and this Is lor the 9V power 
supply. The ideo oi this keyboard 
Is that it controls o range of 
other devices^ o synthesiser, a 
synth module (Hke a synihe^iier 
but without a keyboard} or a 
sound unit via MtDl Interface 
(such as Ctieetah's own MINt 
interfocej linked to a computer 

Unlike many modem 
keyboards this one's car© is 
mode of metal which is dark 
grey and solid The keys 
tn ems© Ives hove a very positive 
feel ond give the impression that 
they wLtl last a long time. 

I am not o greoTfon of the 
increasing use of the 9V mains 
adoptor plug connected by o 
typical Spectrum plug 10 suppiy 
power, but It works OK ond didn'r 
give any pfob terns, though trying 
to plug severof ol these large 
plugs info o socket board can 
cause problems at times. 

The MIDI socket Is the 
standard five pin DIN unlike the 
odd type fitted on the 128^t2. 
Through this socket you can 
rransnriil Ihe obviously necessory 
noie on and oti codes and, as 
you may haw surmised, pitch 
bend data. The channel that if is 
transmitted on con be selected, 
a progrom change and the 
octave range can also be 
specified and sent. 

Operation 

At fir$t the mean$ of operation 
seems rather complex. Even 
though there Is a single butlon 
to control all the functions this is 
u^ed in conjunction with seven 
Of tl^e keys themselves, These are 



the top seven ond are marked 
above each key with the 
function it controls — Chonnel, 
Octave ond Progrom Two keys 
are assigned to each, Up and 
Down, and the final key is the 
Tronsmit command. 

The lour LEDs are marked from 
Chonnel, Octave. Program and 
Program Mode. When simply 
playing then the keyboord Is (n 
Progrom mode ond that LEO Is 
i;t. 

To use one of the other 
fealures the Program'Plav switch 
is clicked and the required 
up^down key for the lunctlori you 
want is pressed The 
corfesponding LED lights and 
the disploy panel cycles up or 
down through ihe numbers in 
the range Of that functJon — 1 fo 
16 Channels, -1.0.1 for Octave 
and 1 to 128 tor Programs. Once 
the desired number Is displayed 
then pressing the transmit key 
sends that instruction to Ihe 
device in useL 

An Interesting deolsion was to 
fit the pitch bend wheel on the 
top ot the keyboard with a 
left'rlght action rather fhon the 
more usual side location with 
up/down octlon I suspect that 
this was dictated by the case 
design rother than choice, but tt 
actually works well and once I 
got used to it I prefered il to the 
customary system. 

Obviously the keyboard had 
to lo^ certain features to be 
produced so inexpensively and 
whether these moke this 
keyboard viable or not depends 
on your Intended use for It. 

If you hove a MiDI equipped 
keyboard with mini keys ond less 
thon live ocioves then this n on 
ideal way of expanding it. I 
used it with my Coslo CSlOl and 
It was like playing a ditlerent 
machine, the playing "feel" wos 
much improved and tfie sound 
range enhanced with some 
reolfy deep bass or very high 
top notes^ it was o perfect 
matchi. 

However the keyboord hos not 
ot 'vetocity^ or 'after touch' The 
rst provides a means of altering 
the sound depending on how 
hard/fost you hit the keys and 
the second allows variation In a 
sound depending on the 
pfessuie with which you hold the 



n, 



key$ down. The second tend$ to 
be implemented only on very 
eicpenslve machines, but most 
sound modules provide for 
velocity and it Is very useful tor 
expressive playing. 

Used with some computer 
sotfware fhl$ need not be o 
disadvantage, the XRI Mloon 
Interface and Step Time 
program allows for Indivlduol 
setting ond editing of veioclty. 
So It ih prime use is with this, or 
similar, then it Is not o real 
disadvantage. 

The system of sending 
program and channel changes 
takes several seconds^ and this 
might be a disodvonfage in live 
performances^ usually it Is 
desirable to alter a sound in 
mid-song by o quick, single key 

eresL Ihls Is not possible with the 
fK5. 
Though iimiied by fiddly 
function change operation and 
tack of velocity I om impressed 
by this product and can see it 
being a valuable addition tor 
many peoples systems. 

MINI Interface 

if you hovent got o synth. or 
synth module, and you wont to 
ptay music but don't wont to 
spend a further £150+ on top of 
the MK5 then your onswer could 
be the MINI Interlace from 
Cheetah at £29,95. This plug In 
upright boic and software tor the 
128/+2 will allow the MK& to use 
the 128i + 2 sound chip to play 
three note polyphonic music 

In addition, the interface's 
built-in software provides a key 
split option [where the lower port 
of the keyboard can ploy a 
different sound to the upper 
pari], iQCtElties to edit sounds 
ond create your own, odjusl 
pitch and add or control o 
tremolo effect 

The unit is certolnly not up to 
professlonai standords, but os a 
cheap alternative to real 
synthesis or as on Inlroduction to 
it or as on Improvement over the 
stondard sound features of the 
SpeclTum then it may be worth 
your consideration. 
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Your cfiance to win a 
top quality dartboard 
and darts set fn our 
Indoor Sports 

competition 



E^ dvonce Soflware^ last sporli 
sinnulatlon wq$ Hordbolli now 
they've forsaken the great 
outdoors to produce a gfeot 
Indoor sports conr^ pi lotion of four 
games on one tope Three of the 
gornes, dorts, ten pin bowling 
and table tennis are fomiliar but 
the game llkelv to attracf mo« 
attention Is 'tilr hockey't This 
craze Is currently sweeping 
A marl CO and demoncls greoi 
reflexes from the players. It's a 
lobletop game prayed on a 
glass smooth sorlac© and lh© 
aim Is to slam your puck into 
youf opponent's goal fhe 
simulation has variable playing 
speeds - fast, very iosf and 
Impossfbia 

To enable you to judge Just 
how close Advonce have got to 
simulating dorts we ore ottering 
three sets of top notch Dortboord 
and dorts to the winners of fttis 
month's competition. 

All you have to do Is answer 
the ttiree questions below and 
write your onswers on the 
coupon provided. 

The Questions 

Whteh (ndoof gomes are 
tttese terms usuatly associated 
wltt^ 

1 A snnosh 
X A Spore 
3. An oche 

Send your entiles to Indoor 
Sports Competition. ZX 
Computing Monthly, No 1 
Golder^ Square. London Wift 3A& 

The competition Is open to all 
ZX readers except erYiployees of 
Argus Speclotist PubllcotionSi 
Chose Webb and Advance 
Sotiwore 

Tt^e editor's decision is finot 
ond no correspondence con be 
entered Into Please remember 
to write your onswers on Ihe 
t>ock o^ the er^vetope 

The closing date is: 5fh June 
1987. 



ZX CcKnpulIng MonHily ^ Moy 1987 




IND009 SPOITTS COMFiTlTION 



Name: 



Addretft 



Send yt^ur entry to Indoor Sportt Competition, ZX Computing 
Month I Vi No 1 Golden Square, London W1R Ml 
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Drawn witti tti* Art MtWtat uting 174 tf0&L. 




Carol Brooksbank looks 
at a new graphics 
utility. 



Art Master 
Summit Software 



£9 95 



^r his new screen art program 
tor fhe Speclrum Is a ralher 
unusuGl mixture of grophics 
paokoge, esctended BASIC and 
compiler When the progrom 
loads, the screen Is b Ion k e?(cepf 
tor o whire asleflsk, showing that 
you ore In the mode which otters 
o choice of len optioris. oil 
accessed by pressing the 
oppfoprioie leHef key A menu 
would have been o nice touch 
here, saving the constant 
reterenc© back to the ho nd book 
to discovef which keys ore 
which. 

Ihe option to choose if you 



wont to draw a picture ^s the Text 
Idltot which oppears to return 
you to BASIC However, it is not 
the ordinory Specif unn 8ASIC but 
a special one which offers three 
extra commonds — Outo tine 
numbering, renumber ond edit 
The BASIC commands for 
drew I no your picture have to be 
entered as REM statements, ond 
the outo iine numbering gives 
you line numbers in your chosen 
step tallowed by REM. Some o( 
the commands are very simitdr 
to ofdincry BASIC ones — plot, 
draw, ctrcle. border — but there 
ore olso also new ones such as 
bOK, friongle arc window, fill 
copy (copies the vi^lndow to 
on other port of the screen) and 
flipl ond tllp2 (mirror the window 
vertically or horizon to (ly). Most of 
these CO mm on ds ore to I lowed 
by co-ordinates, either pixel or 
chorocter square. 

Commands oon be written 
out in full, or abbreviated to the 
shortest number o1 letters which 
will identify them. (P tor plot, but 
CI and CO tor circle and copy). 
Colour is h ond fed by the ATTR 
command, tallowed by taur 



numbers, tor ink, poper. bright 
ond Hash. MASK, to flowed by two 
numbers, handles over and 
Inversei There are ten It II patterns 
suppfled, and you can redefine 
Them, or add more If you wish. 
CALL and JUMP instructions, 
Similar In operation to GO SUB 
ond GO TQ ore ovoiiobie. but 
you have the choice of using 
(obels or line numbers. 

Memory saving 

Writing the program to draw o 
screen Is very similar to using 
the ordinory BASIC commands, 
but when H Is com p fete, you 
return to the mo in program and 
select the compiler option. You 
are prompted for o start address, 
and this will be the oddress to 
coll to draw your picture on 
screen, SyntOK is not checked 
while the program is being 
wriMen. so syntax errors stop (he 
compiling with on error 
message Mistake in line . , I 
When the compiling Is completer 
the finol address used Is given. 
This is where you see the 
program's great advantages The 
compiled code for the cat 
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lO 


ft^M 
















: u 


sMng I 




attr 0^^,] 


N^ 


2SO 


f^Efl 


drJ 


M I2e,l09 


:jo 


REn 


window 0*lfliSl*7 


29^0 


R€M 


plat Km,|04 


30 


REM 


ClM 


300 


REn 


drdH 1IUt104 


40 


f^EH 


plot 0,63 


^lO 


R€M 


plot SO4,|0B 


50 


RE?1 


draw 0,O 


320 


ftei 


dr*w 110^107 


A£i 


REM 


di^A^ 2S5,0 


330 


REM 


fill ]llfll4«<^ 


70 


REM 


dr*w 2515^^5 


34C» 


R€M 


fill 121^114, 9 


eo 


f^n 


*ttr O.UUO 


350 


RfM 


*iU Il5,l0e,9 


90 


ftEh 


*iindc)i-P O^O.^I f 13 


3^:1 


REM 


4ill 112,00,9 


IC^O 


REM 


Clw 


370 


REM 


«ttr 0,2,1,0 


no 


fiEli 


pl^t O,^^ 


3ao 


RiEM 


plot U2,M 


1120 


REM 


dr*!« 235,64 


3TO 


REM 


Arc ll4,4flt» 


130 


REM 


drAw 25'5tI75 


400 


REM 


arc U 0,34, ^30 


140 


REM 


dr«M 0»I?5 


41 


REM 


plot UH,64 


tso 


REM 


drftw 0,64 


42CJ 


fi£M 


arc 117.64^:55 


l&Q 


REM 


plat 104,64 


430 


REM 


*rc nO,T-4,'.35 


1^0 


REM 


*rc tl2^l02|-40 


4411 


REM 


fill 114,60,9 


lao 


REM 


p 1 Ot 1 28 ^ 64 


450 


fiiEfl 


fill U^,B,6 


190 


REM 


*rc 120,102,40 


460 


REM 


rop^ 12^6,6, 13,2,6 


2CH0 


R€M 


tlmle ll5,J07,e 


4 70 


i^EM 


flip2 2,6,6,8,2^6 


210 


REM 


plat 10S,]1& 


480 


REM 


attr 6,1.1.0 


2M 


WM 


trijingLv 108,112,114,114 4^0 


REM 


plot 135,144 


230 


REM 


plot 122,112 


K*0 


REM 


Arc 200, 160,80 


240 


REM 


triJingle 1-?S, a 10, 1 16. U4 SlO 


REH 


plot iaSi.l44 


?5o 


HEM 


plot 123^10^ 


520 


REM 


Art 200, 160, 12^ 


2&0 


REM 


dr#N t2S,106 


530 


REM 


fin 197,1H7,9 


:?70 


REM 


plot l2o,IOB 


540 


fi-EM 


» I 



ptcture uses just 176 bytes^ Vbu 
con store more tfion 5 screens \n 
IK of memorv Ttils is lar more 
than you could possibly store 
using any ottter screen 
compressor I tiove com© acrossL 
But of course tt^ere is a pftce 
to pay The compiled cod© — 
Gcode — runs much faster than 
ordinary BASIC but it \% still 
BASIC It tokes 16 seconds for the 



cot screen to be drawn, and 
you can see eoch line and 
curve appearing. But slilL 
coretul use of windows, and 
minimol use of shape filling coii 
moke the drawing time 
acceptable and it \% even 
posstbte, by flipping and 
copying windows, to do somie 
rudimentory screen movement. 
The Gcode con be relocated or 



modified, ond there is a test 
mode which executes ecich 
command seporoteiy and gives 
the address trace. The code can 
also l>e aecomplled, when you 
lind that your lifting has been 
reduced to the shortest 
obbreviotions, renumbered to 
give steps of 5, and ad lobeis 
ho\« been removed and 
replaced by absolute oddressei 

There Is no problem about 
compattbility with storage 
systems or printer interlaces 
becouse olt saving, loading, 
screen dumps, etc are done 
from BASIC The oniy snag is that 
you have to make sure you are 
In ordinary BASIC not the Editor 
voriety. The handbook gives a 
simpie test, but it Js very easy to 
forget which one you are in, ond 
attempting fo sav«. load or copy, 
initialise your interlace or even 
call the code to run your 
picture, from Editor BASiC will 
crosh the program. 

This program is not going to 
make you throw owoy your 
copies of Art Studio or Artist 11 It 
teefs a rather primitive woy o1 
making screens while you are 
using ii, especially because you 
need to p ton your design on 
graph paper beforehand to 
work out all the co-ardi nates 
involved. But if is o very handy 
progrom to hove up your sleeve 
when you want to use a lot of 
screens and memory $pace is 
tight. 
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l^*rofesskmal AtKx^nlint^ Writer 

— — Sp«irun48*t Pku imPUl 

Canning soon for QjrriTKxfarv / Aansttod 

llic Pi^^riT^ifHUil ■\d\iifiiuiiv Vlptiiur id fn^iaie-ijf-ihe-an 
I4IH| jfiir iJKhfTcrU iin* v\Til in^ s V7ii1**ni , \\\ l if h alltn^-s ITHI 
lnf1i-%i^n. i^Tili?Hjiid iilLisliiili*. faisl nuir^hinr t'CMk 

HilllvT'lttlinT^XItilh C^iKHt. 

n pniviih^s ii (MAvriful M*fiU'fUT:* |>iiniCT whirti allimib 

%r\m\\^A^% f .liairuKl comma r^b In Im? tIfMxKtisI 
4iulnriiatii4itlv. 
Siinph* \i\ iisr multiples |>n->fTi4iii tatili^ ultnvb rhAriw:lef> 
and pfiibluins in lie rnr^ii^d Inr UHir jictvt«iitiines 
V'rnsatilc' l^<i|}tiir.s i^diEcir pnivitli*^ rtilrfior ti^mJing'. 
Iiiiili s|H^*t) ^tiJitliiiM. TH^alpd ^iitin^ntliiu' smi ptr 
rVih^vv}^ iiii|in-s?^ivi- illu^tt«]1 ioti;^ \u tHMii'dUKl quickly 
an«l PdhHy. 
I l.«s rij.iny cilhr-r ciltt^Lirulirif; fr'dnifttii niakillif; il prtltiillitv | 
liiiMMEWit iiilvaniiH) aur!uiriii^s\'Mpm maituMe wr 

j^MonUuseofolttieiriHriory __ _ 

on the l2WCinodm O^ O 95 
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EXPERT SYSTEMS 



o 

z 

< 





s 

III 



David Nowotnlk on how 
the %xpert' Spectrum 
or QL can deal with 
uncertainty. 

S D fcsr In rhts series^ we've been 
pretty sure ot ourselves! The 
expert systems we hove used up 
unhl now have all required 
yeiino repiies to questions roised 
by our computer eicpert. Thare 
has been no roorri for 
uncertainty in ouf responses, nor 
hds there been any uncertointy 
In fhe computer's onswef This is 
how everything might be in an 
Ideoi world. Buf lite i$r^1 quite 
like that 

Any eKpert will not know all 
the answers to problems in his 
grea ol expefttsa And, usually, 
we con not supply ouf expert 
with all the pieces <:A intormotlon 
which he [or she) requires to 
moke o Judgement with lOO per 
cent certainty. In our dialogue 
with on expert, phrases such <^% 
"I don^ know" '1 think so" ond 
■*Probobiy not" have to be 
permitted and then used by the 
expert In forming his eventual 
Judgement. Even i1 we can reply 
with absolute certainty to oil the 
expert's questions, the nature of 
the problem may still prevent Ihe 
expert being obsofulely sure 
about the answer 

Added to on these problems, 
on escpert may be faced with 
contradictory iniormation. and 
will hove to moke som© os^e^s- 
ment to obtain the true answer. 
An example of that was horribly 
reo! for me just recent !y 

Having volunteered lor a 
police identlflcotlon porade; 1 
hod the embarrossment ol 
being picked out by one 
witness. When the witness was 
osked Are you sure?' he rep tied 
Tm quite certoin: 11 the expert in 
this situation, the p>ollce otficei. 
hod relied upon thai reply. Id 
be behind biirs now? Fortunotely 
he placed tar greater weight to 
the evidence fwhich could not 
be proven obsoiulely] that i was 
of my place ol work when the 
offence was committed. He used 
his expertise to make a 
judgement betweon two 
confiicting "certoin' pieces Ot 
Informotion. 

Subjective decisions 

tl \% these kinds of judgement 
that o computer expert system 
will be expected to produce. 
Some judgements will be 
subjective, olh^r^ will Opply 
probata ifity theory ond statistic* 
to work out the chance \oi 



various outcomes to occur The 
subiectjve part approach will be 
demo nitrated In this, the fourth 
part of my series on expert 
syslem^ and a sfort will be 
mode on probobiiity theory, 
which will be applied to expert 
systems next month. 

For questions lequiring yes^no 
onswers, the woy to expend the 
range ol replies is to allow for 
'perhaps' Once this step is 
token, then you have to oMow tor 
o range for perhaps' extending 
from d I most certainly no' to 
'almost certainly yes^ The eosiest 
way to accommodole this is to 
provide the u^er with o scofe of 
numanc l^puts^ For exomple, 
zero could be o delinite no^ five 
a definite V^s'. and any number 
in between a 'maybe', with the 



user selecting his own 
coniidence level os to how close 
his answer should be to yes or 
no 

Last month I gave you on 
expert system to select the mosf 
oppropriaie computer from a list 
oTleotures, Features were selec* 
led either os yes or no require- 
ments, with no room toi o 
'maybe* onswer. Thof. of course, 
could be provided i1 a "yes' 
answer" could be considered to 
meon essential" no' to be not 
required' ond ony response in 
between to be desirable! with a 
numeric value between the 
maximum ond minimum pro- 
vided to indicate the degree of 
deslroWllty. 

Rother than repeCJf the 
computef selection example; this 
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E N par t SyftI wb 
Cb *dvi«« on Ql KDcit<K 
Irnii •*««r»ti4il And 
d»»i r Ail 1 * f •dtur Hw 

liy Dttvid Hopriotnik 
Fvbruiirvi l'^7 



110 nsn 

120 RCn 
t34| ftEH 
144;] REH 
ISO REH 

ibo Prcn 
i7o ftCfl 
leo i^H 

yiD DtH frl{b,4^tt PIN «it^«4Sll Din D(b«ll 
Z20 DIM F« infill 1^1 M q«il«2&l 

230 FC^ i»i ro b 

240 l«^ htdl »s«1l l^ritlil 

^JiO FDR 1-1 Td 4 
?70 HEM ifiHl 
JflO NEKT 1 

V^ DATA -Quk II «£LA«el ,Arxhi vftL^^jhCuft on l,h« Sinclair @L" 

:S3^ DAI A ''MOcK^iltluluuci^ 

^30 DATA *ll*triwiuilii:* on tr^e^ Slnci*]r DL* 

^0 DATA *Ci« *Co9nLD«nhi, Cfk.i^- 

J^ DAIA ^OJ<KKK>OOOQOIO- 

|«o DAI A "If^ildv tha Sinclair QL-* 

S?0 DATA -J*fr NAvlor L Plan* iT^^trm^ C#« ^^ 

Sao DATA -iMJluOODCi-|DCM>l'~ 

:^^> DATA *lii9rd Praf:»««in^ with thw Sinclair QL " 

4iM> DATA ^M|l« O Rvillv^ tk^.H^* 

4LO DAIA *<>OOOItAH*UIW*l- 

4I!X» DAIA ^IPrD4»«KicHi^*] An0 toMftin»«ft Uf n o>f |h« ginclAir OL ' 
4!^ DAfA -CdLin LaMi*, dP-.-V^- 
444 fkAfA **u4MWi] J I lOluOO'* 
4tIO DAIA 'Sinclair DL in iiiiilfi«ft«" 
«^i DATA "ATftQld H^dJri'v'' 
4ltV PATA ^'rfi^taClH 1|«I1QIX^" 
44«> PATA ^'Ofc fi|.kp«riiASIC¥ A Frogr aAiiar » Guid*' 
300 DATA "John Hiisun, Cfa-*iS- 
Sh> DATA -lluiOOOdCHiCilia-' 

a7D DATA 'Good f^o^rAavtnfl with QL €4ip«rMSJe- 

Si:kl DATA -Roy Atfivrttin'' 

340- DATA '■ I I UOOOOOOOOOO- 

^^\ DATA -'01- Ca««J- 

^40 OAT A "All von Ql^OittftMOOd*, 7^^^ 

%7%y PATA ^OO'.-iXi|LVMtl0*X**' 

^^ PATA ^U^ing QrpfiihicB c^i th* SirH^I«ir DL "^ 

ii>tj DATA "I liKlOUXMXHXKJ- 
ftlU DATA ~ I ntr odiAc: 1 1 Qn> tfi -^upvriASJC Bf> tlt« fi|nci'L<r 1^~ 

634 HAIA "lllXKMJOCFiKHJlO- 

MCi tIATA -friv gL Bertflk -of &MWS" 

4,*l^i CMTA -R.B. I^M-ltfy^ & H^AvId Vir^U* C^^TO" 

&Ki tMTA -Uninq thv 5incl*ir QL* 

WiO OAT A ''Eric D**sor»'- 

^90 OAtA -|OCKIM 1 IOOU1 I" 

>W OATA -MdikiMlvv your BL- 

710 OATA -^Sus^n Currwi fc U^y CtirnoM, Cfl.9S'' 

730 OATA -lolDt 111 ilOl I*" 

T^ {kATA -A DL l~ad^»npdi u**- 

740 OAfA -lt«Ftxn ^Afidef f lb l%obi#i ^\n^m^ tT'.fS" 

790 IkATA ^liaoDOOQ^lllO* 

740 OhTA -QL PUill* 

?7o MTA "f si«0n ii c a0citti*MCKid«« r?*fl5- 

mo OATA "IX^WIOOOOIOOO" 

/VLi DATA ""Pipv^lDptr^ AppI IC^tlfJtiv on th* Sinclair «." 

flIO LATA -1IU1.H.1] 1 llib^U'Oi>" 

e2v DATA -Thki gintMtr M08 ClMV*niOfl'" 

»5« DATA ■'AHdrpw Fv^rwU » Cfr.YS* 

#4^ DATA -'"•^n'HOtXW^luOil* 

OSO DATA "H^AChinc Cqdw PragrA^Bt ngi en th* Slnci*ir Ol"^ 
HAftin Odi^dDff, C7*93* 

Ncpr-d i>iK»«ftinq on tfi* StnclAtr 0^.^ 

utRp^ lOi.tOtXtOOO'* 

IRQ iflitl% %h* Sirvci*]!^ OL* 



A^i DATA 

e?0 DATA 

eSO DATA 

e«P DA 1 4 

9HJJ OAlfl* 

%\^ DAtu^ "Adwan^nd Ff^r^ 

^20 DATA ^PUrtm G«ndO» i « Cb^^* 

lO^Xi- ft€*i tntar a«|«ctl<)rttt 

lU^lP PRINT t P«EmT - SvLvct eoel F»*tur#*- 

1030 PhlNT ' Pr«4» (ft*1t r»i|Mir*d» to 5" t PfliNt 

S^4a 0[M qin 

1(^94^ PAmT 

|i>fa> FDii !■! fO t 

l.*7t' PPINT qiti ] I * ^ i 



IfJT tfil THEN 00 to 10^ 



HT*iO IF n^O C3R **:^ Oft n 
UOCi ^TMT m 
lUM LET i|tir«n 

ll» i^INT E FR1HT - Pi**** w*il - 4 * th*nnnfl^- 

il30RCH OwcIq n«*r»tk*)« 

Il40 LET ldt^» 

1130 FOR 1-1 TO I 

lliiO rF qiiJ.S tHOt t.ef t«j^«tot*1 

l|70 i«It I 

I too IF tDt-O THEN eCl SUft MNKII 00 TO I3^0 

It90 FOR i-1 TO b 

I20d LElT n«i<) 

I 2 to FOR i^l TO f 

1220 [F rtti^ jl >''0-' MD <|Ulw9 TNCM LET n^n+l 

t?30 i^KT J 

I3I40 UTT i>C|,|liin 

I270 LET ■m«#nn#D 

I2©0 FEPt i-1 TP ft 

I2W? IF 0<Mll*tO^ Tl*H Uri *fi1Hin«M«Hi+l 

I300 NEItT I 

I3IO IF cttKM^-O TIEJ4 SO 5UR T^OOO 

I3ZO HEM PtDM find th* ti««t 

1330 FOR 1*1 to b 

I340 [F otiplKtdt THEN OD TO t4O0 

1350 LLT H-O 

ISIbO FOR j-1 TO f 

1370 LET K«^+[|CJ3* VM. rtil^jl 

l3ao If XT i 

I 5^11:1 LtT 911 ^71 ^tt 

I400 NCXt I 

14 10 txm iwi TO *»««n 

|4?0 LET htgihr^ 

I43U FOR >»l TO b 

I440 IF ol|«ZI*« Oft DtJ,3l># T*tN I3Q TO t44<l 

1430 IF oii»Z>>hil^ T>«N Let h|^*oCj|,^}] LET i t*a« 1 

1460 NE^T J 

I47D LET a(it«a,3l*| 

I4au NEXr I 

1 4^10 f(£J1 Nc»H K«h* K«i d a * pr M3*t 1 on 

t300 CLB 

I310 PRINT "I r^cawwgnd th* following b<eAi-| 

IS2CII EF »««wi>l THEN PRINT "»*! 

IS30 PRINT \ PniNT 1 IF •wMnJ^3 TIEN LET n«««f*3 

|S4'D FOft t*1 TO •liwn, 

IS^SO FOR j»i TO b 

I560 [F oOi3^i <> 1 TMEH M TQ 140O 

I370 LET pft*b*4:jM 00 SU» 3000 

ISeO LET fii-«iMU 00 SUi SOOO 

1590 PRINT 

IbOO NEMT 1 

I MO NEKT I 

1420 STEJP 

3000 f^fl N*«t 0rlntlnq r^uttA* 

3010 LET II -Oi LET l«- L^M CM' ■ L^T li-O 

tl02fi LiT Mt-***- 

aO?^j LET ll-ii*if If II >!■ THEM OD TO S04O 

*So4o If piiiri*'- - TicN eo 10 soi^o 

505t> itT Hf«j(i-tfkBC||)t SO TO 50^ 

V»{^ IF n* LEN l7i«l >31 THEM PRfNT \ LEI I I >0 

!^?iU PRINT K«|t LET It-li* LEfi <%M\ 

3C1&. tF li-ll THEN PfilINt - -'I I UEI li-ll*l 

34^11 EF 111* THEM QO TO So2D 

3UIO PfllNI t I* TURN 

VMM Na wwpntifll iv«tur»« 

PAINT E PI^INT ^ 1^ n««nti 

FOR t^-1 TO b 

LET otlr«tl-1 

HCII h 

Lit »«««iiit3i trr tor-t 

RiEflMi 

flEN NCI V«4«fttl«l» fDUTKi 

PfTEMT ] PAINT -" Ha parlac^ A«tch 4(h^%4' 

LET Cjrt«tt UEf •*««fi«3 

NETUM 

HEN Etwm 

OATA -evgirm^r • »^1C 

DATA -A4tw«nir«d ^ASIC" 

OATA ''Adv^iicPd t^Mhinv Ctidv" 

OATA -DiJi II" 

OATA -E^pvl** 

EMTA -Arfhivp- 

OATA -Ab«cu«- 

DATA -ODDB' 

filOO OATA ~bktBtA«^« Appi iCAt ion*" 

Alio DATA *0mw«^ 

fl|?0 PATA -rtathWIftiliti**- 

01 jo OATA -MAfdM^rk" 



AOliJ 
6020 
Mi30 

7000 
70I0 

7<«ro 
^1^0 

SOCIO 
OOIO 
D020 
0030 
B040 

aoMi 

0070 



lAji fw«tuir»« qi¥«n* 



o 



o 

GL 





month I hov© chosen QL books 
to be the subject of my expert 
^larTi. My apologies to 
Spectrum users, but as I hove a 
tor wider selection of QL books 
ttion tt^ose tor the Spectrum, I 



lee I I con be more corvytnclng 
as on ejKpert on QL fnoferto!!, 
Hhe all of Ihie systems I hove 
ptesented so for tt^e knowledge 
base can be ctionged to permit 
ttie program to be applied to 



many other applications. 5a II 
anyone has a vast library of 
Spectrum books, perhaps you'd 
care to let us hove your own 
knowledge base on SpecKum 
books^ 



o 
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The listing tor the essential f 
desirable leoluie ex perl ^tenn 
appears In Figure 1. It wo$ 
written or\ a Spectrum^ so will 
work on ur^modJfied on that 
rrncro. Then it wos imported Into 
the QL ond lesled Oniv two 
minor chonges ore necessary for 
the progrann to work on the GtL. 
In line 1370, VAL Is used to 
convert a string to ifs numeric 
sralue: VAL not a valid QL 
keyword Bee o use of the QLs 
obilify to perform coercion, rhls 
line works perfectlv it VAL Is 
Ommited. In line 5050, the 
Spectrum s string jointng 
operator '+' should be reploced 
by W on the QL. 

By looking through the listing 
you'll $oe thot mo$t of the 
program lines are DATA state- 
ments; the knowledge bose (line 
300 to 9301 ond leatures items 
(lines SOOO to rhe end). Lines 200 
to 280 contain o short (nltialls- 
otion rouMne which loods oil the 
doto into O number of orrays^ 

Knowledge base 

The variables b' and T ofe the 
number of books and features, 
fespeciively This expeil sysiem 
contains details on 21 books. 
There are o lol more available 
for the QL, but those in the 
knowledge bose represent a 
reasonable selection, ond the 
tyvtem will provide some pretty 
good odvise on choosing a 
book. Arrays bS. oS. and qS 
contain the book titles, authors 
(and pncej. rules ond leature 
items, respechvely Arroy o' 
provides space for storing the 
intermediote ond tinol results of 
selection. 

When the program Is RUN, 
oCler Inltlolisotion, the 'Enter 
selection' routine requires the 
user to enter volues between V 
(not requiredl and 5" [essential) 
tor each of Ihe 13 features, As 
this system again uses the 

f>ara I lei process, all features ore 
istedn every time^ so that all the 
Information Is gathered before 
any attempt is made in coming 
to o decision. The responses ore 
stored in numeric arroy q* 
The decision process tirsf 
exomlnes the responses lo see 
how many features were morked 
tessenfior (tines 1140 to 1170) If 
the user fails to mork ony feature 
as essentioL then oil (he books 
In the knowledge base ore 
scored by multiplying eoch rule 
value with each feature value 
(entered by the user) (line 1320 
to 1400), and the total for each 
booit used to obtain a rank 
order (1410 to liBO). 

The progrom regords the 
essential list as having top 
priority. If o book doesn't hove 
od the items marked as 
essential then it should not be 
considered further {Hnes 1260 to 
1310) However, it is posslbie that 
no book ho$ all the essentia* 
feotures (line 131 OJ. in which 



cose, the program treats all 
books a^ equal, and scorei 
them 0$ it no essenflol leature$ 
were entered. Who! results is the 
best possible selection of books; 
that which most closely meets 
the user's requirements. The 
program tells the user that on 
exact match between his 
essentioi requirement list and 
the books' teotures wos not 
found, so he is owore of the 
limitation o1 the 
recommendotion. 

In those coses where one or 
more books containing all 
essential features ore found (and 
marked), books in this sub-set 
are scored (lines 13?0 to 1400) 
ond their rank order found (line 
1410 fo 14a0]. and printed Onto 
the screen To ovoid any 
confusron, the numbef of books 
recommended Is always limited 
to three 

As this decision making 
process is suoiective, it Is 
orguable whether the methods 
chosen are most appropriate for 
this problem. In the case of 
selection ot a sub-set of books. It 
could be asked If this step is 
really necessary Then ioter on In 
the process, ss the scoring 
method (line 1370J the most 
appropriate 

Picking essentials 

On the matter of picking out 
only those books which have oil 
essentioi features, con I use an 
example irom recent eic- 
perience? Right now I am house 
hunting, gathering details from a 
large number of estate ogents. 
While I gave the estate agents 
my list of essential and desirabie 
teotures. they seem to poy little 
regard to that list, leoving me to 
painstakingly sort through reams 
ot house detoiK Now, it theyd 
hod my expert system. I'd tiO^^ 
much less but relevont house 
details to sort through, and Td 
certoiniy be more favourably 
disposed to those agents who 
seemed to be providing me with 
details on the right sort ot house 
only. And lor my book expert 
^tem, the some woutd apply. 
The user should ha we just the 
Tight books in the connputer's fist. 

As tor the scoring method, 
why not try vorymg the equotson 
In line 1370 to see if It has any 
ettect. 

In fact, as II stands, the expert 
system isn't all that good. The 
problem is not the scoring 
method, but is a resuit of the 
rule base You II note that the 
rules are simply a set ot ones 
and zeros, reflecting whether o 
book hos. or hos not got any 
port leu lor feature !t doesn't foke 
an expert to pick up a book 
and flick through the pages to 
determine whether items do or 
do not oppeai. An expert would 
be expected to do more than 
this: to poss some protes^sonol 
Judgement on the quality of the 
book. This can be done by 



replocing aii number ones In 
the rule base by a number, one 
to t\in^, reflecting the quality of 
each feoture with In the book. 
This I hove done tor this expert 
system The alternotive rule base 
appears in Figure 2 You con 
•fther repioce the ruie lines in 
the listing In Figure 1 by those in 
Figure 2, or type in figure 2 as p 
separate progrom' then MERGf 
it into the eKperl system. 

Now, what you will hove is a 
true expert system. The rules 
were "extracted" from me, as the 
expert, ond pioced into the 
knowledge base, such that the 
computer is not onSy oble to 
pick out books with the required 
features in a fairly mechanical 
foshlon, but will rank the 
appropriate books against an 
eicpert opinion [if you II oKow me 
to describe myselt as an experlt), 
Compafe the modified and un- 
modilied expert systems: It you 
have any experience of these 
books, then I hope you'll agree 
with my judgement (as provided 
by the computer). And tor those 
with little knowledge ot OL 
books^ my expert system should 
provide a useful guide to 
selection. 



ngim 2: Altvrnotfv* ntl** lo Jfflpmw tlw 


OL teeln txpcfl lytltni. 


320 


DATA 


"0000555502000* 


350 


DATA 


"osoooooooooao* 


3SO 


DATA 


"0020000020002" 


410 


DATA 


"0O0O50O0O2002- 


440 


DATA 


"0000332201000" 


4 70 


DATA 


"0000434403000" 


510 


DATA 


"5300000000220" 


340 


DATA 


"74 OOOOOOOOOOO " ' 


570 


DATA 


"0000090004000" 


!600 


DATA 


"5300050000000" 


630 


DATA 


" 4 200000000020- 


660 


DATA 


" 3000000000700" 


690 


DATA 


■7000443400011" 


7ZO 


DATA 


"402033332Z011" 


750 


DATA 


" 5200000002530'' 


7 BO 


DATA 


"0000800004000- 


eio 


DATA 


'■ 0O0O4443O4O0O" 


640 


DATA 


" 0006000060043" 


S70 


DATA 


" 0053000000000" 


90O 


DATA 


"0000700000000- 


930 


DATA 


" 0400000003030- 



in other siluotions, you can 
deal with the uncertainty ot yes^ 
no'perhaps responses in much 
the some woy Using definite 
Ves' responses or may not allow 
you to torm o sub-set ot answers 
(you 11 hove to decide whether 
this is logical In your 
application), but using a 
mathematical formula based on 
rule values and user response 
values to provide a score of 
each possible outcome certainly 
con be applied m any subjec- 
tive approach to expert system 
decision making H your expert is 
sufficiently knowledgeable, he 
may provide a suitable formula. 
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10O RCI4 D p apf imtratlOTi cH 

110 REH Prstatfbilitv l>*tvr«inflti4Sfi 

i:^ REM bv &«viii NDMatnlt 

110 RCI1 »t«rrh» ivg? 

140 FICn 

I^O ^»APEtt Ot ^L% t tW 7 

l«0 PIOT 73,160 

I ro DRAU a^-I^Oi DftAH 2fK»,0 

leO [l*r 6i DRAW O^tZO 

ITO I»t 7 

200 FOR L-t TD ^ 

ZIO PIDT 72. 404^1 vTOi EWAH i»0 

230 PAIKT AT lb-i-2,*i^L|i 

750 iCir 1 

^4D INK 6 

250 run *»l to lO 

Z&& nJS% 3E23,40*i»l2 

^]0 FIliliiT AT 20«0|^Lv« tN^n 4 Cll» Lir«ft tl««n 4 (?l€$|U#l ta 

3 ^ll-- f>rn> ].?« or ^^ 

330 LET j>- ll#:EVi t IF x*-"" THEM BO TO ^2K|i 

330 IF li<-|- OR It?''!'' THEM BO TO 320 

340 trr s- VAL f f 

3ao W MO lOOO 

3^0 IF i>1 TWN GO TO 4IC^ 

370 LEI ■*-"lt* 

3ao FfllMT AT l^v^i-'La** thvi Aln" 

^4t> QO BUB JMM] 

400 I3CI tp 44g 

410 IF t ^ * T Tl«ii iiO TO *#D 

4?0 LET **-*<*" 

430 PiTIHT At i^p4}«t««9 than four" 

440 QQ SLM MW 

4E» DU m 4?Q 

4UI Uif it-t-^S^ 

410 F-AtirT At 11^,4|^EqMAl la trtr**" 

4ao SO auft «K$o 

490 aO SLA lOOO 

900 MIKT At 2«,a|^A4|ain? Cy/n»* 

310 L¥T ta* ]l«crv« I JF t**"" nCN go to 3IO 

530 ZF i*-"'y- THEM MM 

530 STIIP 

^40 REM 

40O R^ Rt4»t &-«fm 

6h?0 LET rot='Oa tET v-HJ 
a:^ for jw7^ to ?24 

i4t» LET fi*' JWt * f*lO •fil*l 

«-rl> LET f {fki^f Ink + I 

friO PLOT i ,40♦n*2l;^ 

frJO LET n»- STBi n\ t.£T n»«n»#*« 

bBO L£T M« ^mL ri* 

69(1 IF H THEN LET v-^*l 

70U LET tieit«tflt*l 

710 IMC fri fst^Ot i,4O4iW^cyll>*l20 

770 lAiC 7 

730 PftlHt AT Z^^OirfiiAA^] • ■ ^'ii-SSt* MnftiMi nu«bvr - "^m 

7^ PftlMT ■ Dccur«AC« ■ -Iw^toti* 

73<* PAUSE 20 

T4bO HEIT I 

770 FOR 1-1 10 A 

TOO raiKT At |*-i*2.S,4|ir 111 

190 ME IT I 



BOO fmjS£ lOO 




eiO RETIM4 




990 STOP 




KHHJ nCH eiVAf laftt S Mfltt« 




lOlO PfUNT At i^^Oi 




ItJJti FGil fc-l TO 12 




103O PfllWT - "I 




1^^^ NElEf h 




1030 NETlMi 




t- LJt iL^tlfl^ 




I04» AEtkuFk DnKin«trfl|iaf% ci4 




llf> RErlATli PrcstaAbilitm 




I20 R£n«rh David l^awsinJ k , ttvch |?B7 




130 1 




140 rODE 4 




150 UINCOW ■l,^l2«?94«O40i PAPCR 4c CXS 




leO UINDOU ■l,44B«200»32»]A 




I70 PAF^R Ot INK 7t CL^ 




190 9C^E lOD,-lO,-5 




IW L[«€ 140,0 TU 0,0 TO 0,40 




300 FOR l-O to TO 3TCP i3 




^]0 LINE -2*1 TO O^i 




;wtj oj^suii 4, 104-^1 a^i pnmr tf\% 




230 E1W I^OB l 




240 Iw: 2 




2^0 i]i« 140,0 rO t4D.90 




JtQ Ffft 1*0 TO TO STEP » 




270 LiiC 140.1 TO i42,i 




^0 QJP£Clfi 4|5,iB4-i*2i Pf^lHT i /TOi 




740 CW iTQif 4 




'^*i MIMOOM »0,44B,S0.32,224 




ll'l PAP€R *0*0| IhK •0,7| Q.a iOt D&E2E •0,1,^ 




32^> PHlHT BOVA* LHi* thVk * ill, L«l» %h4ii 4 <2k 


* 


t& 3 CJl- 




^J^ F^IMT 40*^- Pr»*» 1,.V, u. '■ 





or Cqu«l 



^4(1 NLI^baI jDi^fil 

Z^A^ ft^ll*EV«i»ll 

3^11 If fiJ-O"^ AWfl zl':*4" THEN CSflf t 

:S^j iNO REF**t iDoql 

3d0 O-S WK\ 

3W l-t« 

400 Sn.#i;t DM t 

410 «| 

420 PRIMT M,* L*ft* |lwi Sib* 

430 BHVt4 1,2,3,4,% 

440 «2 

450 PWIifT »0,- L*ii4 tflin fOfc^" 

440 ORAPM 3^2,1,3*2 

470 -J 

4WO HlllfT •O,- ' Equal to lFtr««- 

4VO OFtflFni 3»5i3,J»3 

SiOCi END BEL«Ct 

^ID PfCJHI •0«»« Ag4|A7 ty/Al - 

S?D Rltf*al liAijfl 

^Sh$0 JJ-lJ*EYt(-ll 

S40 IF rt-^y- OR zt-^n*" TMEM ERlt \^^ 

330 END REF«4l tixw 

340 IF i4-'¥" TMEW RUN 

370 GTOP 

aoo I 

MO DEI=1rw Pm]C«dur* CftAT^ ^a^H^Cfd^^l 

600 DXH #iAk 

41 O tat«Ot v-O 

A2Q FOR )^| to 140 

ifa3ci rt-p fWDH TO &M f 4nl »# Enl-fe^i 

MO [MK 7i POJMT L^nfltS 

400 tot -tat 4 I 

4ftO IF if-A OR n-ti OR n-c OR ii-d OR n«« THEN v'l^^t 

tTO If*; 2i M]JMT i^lv/Cotl»W5 

4hV0 AT «0^],li PfliNt •o^rSMkpI* « "" 1 1 | '' R«rK»0* 

■im* Occur *ncv • "|v/lot|* ** 

4«<^ PAuac 2a 

700 END FOR i 

71Q INk: T 

720 FPR I -I TO A 

73ft IHURBOR 32.ie4't*30 

740 PRIMT #11* 

750 END FOR i 

T40 EHD DEFlfW 



Otherwim it will be o matter ol 
trying a number of (brmu(0€^ 
seeing which gives fhe besi 
responsa 

Placing around with marhe- 
mafics ro gei rhe besr \\\ wtri nor 
be allowed (Jf you o' vour use^ 
Of© purists] it vou decide io 
brtng in stoHsflcs arid probobllk 
ties In^to Ihe decision algorilhrns 
ol voLif ex per! system. The basics 
of probabilitv theory ore well 
established, ond standard 
formuloe escist for problem 
solving with fhese theories. 

Laws of probability 

As I promised c%\ the beginning, 
ril give you an introduction into 
the use of probabilities in 
dealing with uncertainty \t\ an 
expert system. In a page ot sa I 
can hardly do Justice to o 
subject which can be spread 
ocross $everai volumes. 
especially as my knowledge o\ 
the area extends over tust a tew 
chapters! So. whol you win get is 
13 bflef introduction to some ot 
Ihe theory of probability, then I 
will give you a relatively short 
prograrri to demonstrate some ol 
the principles. In the next two 
porte of thl^ series there will be 
more substanMol examples of the 
use of probablJJties In expert 
s^temsu 

To begin, let me define 
probability. In every day speech 
we use it in on abstract sense, 
using a phrase like 'probably it 
will" We are saying thof. from 
ouf personal eKperJence, on 
event has o greater chonce ol 
faking place than not taking 
pjoca take the example ot 
tossing a coin. We know, almost 
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intuitively, mot Hi© chQinc^s Dt 
getting heads is equol to getting 
tolls: fhol chance Is 50%. 
For something we are 
gnceTtoin about, ^^i^ can lake 
observations^ and use the results 
of those ob$en<irions to work out 
whot is likely to happen in the 
future The probObiHty 1$ 
calculated from Ihe number of 
times on event has token place 
compared to the number of 
observations Put mothemafJc-* 
oily, the probobiHty of on event 
taking place (we call thot P(E)) Is 
calculoled as; 

P(B= Numb er d ti mes ev ent occurs 
Totol number ol observotions 

A P(E} value ol 1 would 
Indicole thot an event \% certain 
to toke place, a P(E) value of 
zero meons that an event Is 
certain not to lake place So as 
probability P(E) must hove ^ralues 
between one ond lera and the 
larger iho P(E3 value within this 
range, the more likely on event 
Is to toke place. 

loke tor example, rolling a 
dice Very much f Ike the coin 
eMomple. you probabjy o [ready 
know the chance of rolling a 
pariicuJor value, or range of 
volues — you are an escperf in 
dice roNing! But tor the sake of 
orgument, ^ay you didn't kr^ow 
the odds, and you wonted to 
find out by observation The 
program lisiings m Figure 3 
pfovide a simulation of that 
situation 

Figure 3 contains separate 
listings for Spectrum and Ol, to 
oilow for the different graphic 
displays ottered by both 
computers. Once you have 
typed in the listing oppropriote 
tor your machine, SAVE and RUN 
it. 

At first, you will see o blank 
piece of graph paper drawn, 
with two vertical axes On the 
left, the axis IS marked one to six. 
eoch one oi the possible 
outcomes of rolling a dice. Tt^e 
right hand aitis is marked as 
zero to one in units of Q.l and 
denotes probability. 

Roll of the dice 

The program provides three 
examples, pforting the 
observation of obtaining a 
number iess than six. iess than 
four, or equol to threa When you 
moke your selection, by pressing 
12. Of 3k up to 200 observations 
are mode of rolling o dica This 
1$ o random event, and makes 
use ot the computers rondorr^ 
number generator As each 
numl>er is selected, then a white 
dot (pixel) is plotted against its 
vqlue on the left hond axis^ this 

Si^s you a visual check of the 
equency a number is sefected 
at random. Once all o< the 
samples hove been observed', 
then numbers ore printed 
against the left hand oxis. to 
Indicate the number ol times 



each face of the dice was 
obsen^d 

But the more Important graph 
Is the one which appears In red 
on the QL (yellow on the 
Spectrum]. This keeps a running 
totol of the number of times the 
event (be If less than 6. fe$s than 
4. or equal to 31 has token 
place, divided by the total 
number ot observations Ihis, ot 
course; is the formula lor 
calculofing PJE), and whot this 
graph Is doing Is showing you 
effect on P(E1 of taking more and 
more observation^ 

A quick calculation might tell 
you that the probability tor 
throwing a dice volue less than 
six Is 56 or 0J33 Similarly for 
values less than four, the 
probability Is 3i'6 or 0.5. and the 
probability for three being 
thrown is 1J&. or 0.166. With those 
facts, use the program to see 
how we If yoi-i do by observation. 

Generally with tew 
obsefvaiions, P(E] is very 
unreliable, but by the time you 
hove token around 25-SO 
Observations, the graph should 
demonstroie something reosof^* 
abiy close to the expected 
values. Statistics could be used 
to express confidence (os a 
numerical volue) In the precision 
of your observation technique, 
but thots one diversion we won't 
be taking now! 

Allowing for bias 

Observing tl^e roll of dice is 
relotively trivial compared with 
takmg obser vat ions of real 
situations; the problem is bia$N 
For example, say you wanted, for 
an expert system on cor repairs, 
to know the frequency that your 
car would slorl on o damp 
morning When is o morning 
domp' and when Is ii not damp? 
The result will be biased by your 
personal assessment of 
dampness Does the time of yeor 
(and hence temperature) 
influence the result? And once 
you hove mode your observa- 
tions (over several weeks], then 
the probabiHiy value you obtain 
will be spec (lie for your cor. An 
expert system lor cars In general 
will need to have observations 
mode on a large number of 
cor^ to extroct generol irends, 
and determine general 
probabiliiies 

All of which goes to show that 
you hove to be very coreful in 
taking observations if the results 
at the end of the exercise are to 
be valid. And that is o subject 
which con (and does] occupy 
several volumes of books, if you 
really wanted to get into the 
theory of sampling But, for 
brevity, lust be warned to wotch 
out lof bios if you do wont to fry 
to work oul more probabilities 
for yourseH by observotlon. 

Once you hove some basic 
probability values, then there 
are quite o few mothematicol 
mo nipu lotions you (or \t\^ 



eomputei expeit] can do with 
them. 

For a stort. the probability of 
on event not toking ploce Is 
equal to one minus the 
probability ot thot event taking 
plaoa ie 

PInof 11=1 - P(E1 

Quite lOQicolily reollyl If you 
have two quite independent 
events, let's coll them A and a 
then the probability of either 
one or the other event taking 
place is the sum of the two 
probabilities, 

P(A or BT^PtA) + P(B| 

Ihe probabiliry of both these 
events taking place is the 
product ot the two probabilities; 

P(A and ai=P(AJ jc P(8) 

The Important rule for these 
relationships is that the events 
are fulSy Independent. For 
example, these formuioe would 
be volid if yoiJ wonted to know 
the combined probability of two 
throws ot o dice The first throw 
will have absolureiy no influence 
on the second throw. Bui if you 
wanted to know the probabilities 
of pulling two parti cuJor cards 
from o pack of cards, then the 
mothemalics becomes more 
complicoted The probability of 
pulling ttie Ace of Spades or> 
the second attempt will be rero 
\\ It was removed from the pack 
on the first pulL M thof Ace is still 
in the pock otter the first cord Is 
removed, then the probobltlty of 
pulling the Ace of Spades Is 1/Sl 

Ihe way ol expressing con- 
ditional probability is P[AiB); "(^^ 
probobility of ©vent A gwen that 
event B hos already occured. 
Under such circumstonces, then: 

P|A ond B)^P(A) x P(B:A1 

That is, the probabiiify of both 
events A and B occuring is the 
product of the probobility for 
event A times the probobility of 
event R given that event A hos 
already occured. 

Of course, here event A is fully 
dependent upon event 1 There 
con be situations where, tor 
example, event A Is only partly 
dependent upon event ft That, 
for now, is Introducing unneces^ 
sory complication, but it is worth 
being a ware that, ur^der these 
clrcumstonces, these simple 
relationships in probobility no 
longer apply 

All that may be fin© In the 
abstract, but what ol the real 
world, and the influence of 
probabilities on Ihe decision of 
expefts, you moy well ask. Well 
next month Til be taking 
probabilities one step further 
Info expert syiems, and taking a 
look Oi some more strotegies tor 
reaching decisions^ And I will 
eKomme how to select questton^ 
more rationally 
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This month we add on edJtof 
program to unravel the number 
strings ond get that necessofy 
data Info memory with the 
minimum o1 fuss, (if you've 
monaged OK in I he Intervening 
weeks then (q) You don't need 
my editor program and lb) VOU 
should be writing foi ZKC!) 

But before you set ir to work, a 
timely warning. Don'1 be In too 
mucti ol o rush to get stuck in. 
The editor will oniy help you to 
lood the strings Into memory. It 
wofft make them tor you. That 
you must do. 

You must &tart with o good 
idea ol what your strip Is to be 
obout. Don'1 a Inn too high (or 
storters. A short sequence that, 
perhaps you can add to later 
would be ideal to get you 
going (I experimented with the 
opening sequences from a 
"Fighting Fantasy" book]. Next 
design tne outline drawings, 
Icons, captions etc on piicei 
popef. Again, don't make your 
pictures too complex. Remember 
you're only working in on 60x64 
pixel box so the final resolution 
Is qulle low. 

Some odventure (llusiralors go 
lor highly detailed ptcture^ 
which might iook good on 
paper, but tran$lorfri into a mess 
on screen. (It you hove a 
Monitor, or o no n "pixel creep" 
Spectrurfk you can get awoy 
with lof more) Ftarher go (or 
bold line. After oil, Ifs 
atmosphere you're trying to 
Creole Not Art NouveauT 

Now convert each drowing 
inlo a series of PLOT^DRAW oo- 
ordinales, the embellishment$ 
into their respective PRINT AT co- 
Ofdinates, and charocterss, or^d 



produce UEX3 bonks on tape for 
the icons — perhaps using a 
de$igner progrom (Remember 
Icon type uses UDGs "a ' 
fh rough 'T in a 3x4 matrix, whilst 
type T d " to t" in a 4x5 bioclc. 
and type uses two "o" to "r" sets, 
eoch In o 6x3 potter n for lop 
and bottom}. 

You will now know how long 
each data block needs to be — 
on importanl point when setting 
each data start oddress later 

Assuming you've done this 
preparatory work Program 1 will 
help you out, so type i1 In The 
groups ol cop i to I tetters ore 
UDGs and should be entered in 
o mode Hopefully as you do so 
you'll nolice that I hove 
included few error checks. This is 
portly to make ihe printed listing 
shorter (and so leove spoce tor 
other coniFibutors!] but al$o 
because it's a good exercise lor 
you to write your own In. 
Prog ram 2 is on exomple ol how 
to trap an inpul other thon a 
nurr^ber belween 176 and 255 — 
the X co-ordinate range lor the 
drowCODE. \t you need more 
help then refer to Alan Davis' 
article on Friendly Programming 
in the February frssue of ZXC [I 
personalty prefer to leave the 
CAPS SHIFT 6 Stop In INPUT" error 
ovolloble in case I WANT to 
escape! Anyway, any smart alec 
who u$es that trick deserves to 
have his program croshi]. tf you 
decide not to put In traps and 
you gel an error message, note 
the line number thai 
accompanies it ond eitamjne 
the listing there You con usually 
work out o restOrt GOTO whJch 
will leave your code intact The 
"Panic Button^' is GOTO 100, 



which will return you to the 
menu. 

Now bock fo the progrom. 
HUN 9000 to start if up. and you'll 
be asked tor the oddres$ for the 
stort of your data Enter this and 
you'll get the menu on screen, 
plus the present start address. 
This will appear at the start ot 
each of ttie Create Data options 
ond can be altered You moy 
decide its eosier to put the dofo 
blocks in bachwords l^a using 
the highest memory blocit first 
and moving back through the 
memory the required number of 
bytes each time, rather than 
working from low to high with 
the whole data block ir so you 
can use menu opNon 7, which, 
given the length ol the code 
bl^ck to be entered, will tell you 
where to set the start address. 
Don't try to mi sc up up both 
systems or you'll gel Into an 
owful muddle! 

Now to the opttons'-^ 

1. Create display 
drawcode 

This, you remennber, draws the 
outline picture. Tdble A gives O 
suitable data blocl* to test (It 
produces the end of corridor" 
outline Irom tost month's screen 
dump). Vou begin by deciding 
on the start address os outlined 
above If you press just ENTER it 
will remain as set The new start 
address will be displayed in 
decimal and in low/high byte 
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form. This loMef form you will 
need ro POKE into fh© 
dfowCODE machine cod© 
betoie CQlHng the rouline so 
moke o noie of tham You will 
also get on input cue tor the co^ 
ordinote of the first PLOT position 
Pres^ir\g )us1 ENTER now will olfow 
you fo escape to rhe menu 
when you've finished- [If olso 
allows you to escape if you've 

gor here by accident! This 
icility js dvoilabie on dlJ 
options] 

When you inpuf a number the 
cue chonges to V co-ordinofe? " 



Atter fhot Jnput the cue 
becomes "DRAW x co-ordlnote?': 
to (towed bv "V co-ordlnore?'l 
Foftow these os you enter the 
sequence of DRAW co-ordinotes 
from the fir&l PLOT posihon. 

When you want o new PIDT 
pes H ion, enter a 1 tor the lirst 
DRAW CO ordinate and youH get 
bock to PLOT To end the string 
enter a tor the DRAW x co- 
ordinate and you'll be given the 
option to d is ploy youf 
drawcode Pressing Y will give o 
bOK lop right, the size of your 
cor loon drowing Subsequently 




PROGRAM 1 



100 POKE 23693.56: CLS : PRINT 
"Present Start Address: ";a' "OP 
TIONS""'"! CREATE/DISPLAY DRAWCO 
DE"'"2 CREATE/DISPLAy STRINGCODE 
" * '■ 3 CRE A T E / D I SPLAV I CONCODE " ' " 4 

CREATE CONTRDLCODe 5 CALCULAT 

E CIRCLE DATA h SAVE CC3DES" ' 

"7 CALCULATE ADDRESS Press n 

umber " 

lie PAUSE 0: LET r»=INKEY*3 CLS 

: GG TO VAL rS*100Q 
Itataa input "start address? (set 
at ";<a>!">"* LINE a«: IF a.*<>'*** 

THEN LET a=VAL aS 

1004 LET al=a 

1005 CLS s RANDCW1IZE a: PRINT "N 
ew start address: " 'a '" <":PEEK 2S 
670;"/"; PEEK 23671;"r'''! LET a2 
=a 

1010 INPUT "Plot K?", LINE at: I 
F a»=*'" THEN LET d=l: GO SUB 61 
00: GO TO 100 

1020 POKE a.VAL a«; PRINT a,aS; 
LET a=a4- Is INPUT '*PLOT y7**,y3 PO 
^e a»y; PRINT a,yz LET a=a+l 
1030 INPUT "DRAW 
: PRINT a,Kt LET 
HEN GO TO 1010 
1035 IF K=0 THEN 
1040 INPUT "DRAiW 
! PRINT a,ys LET 
30 

ISee PRINT "Display DraMcode?": 
PAUSE 0: IF PEEK 235560SV THEN 

GO TO iwas 

1501 GO SUB 1504: GO TO 1005 

1504 CLS 

1505 PLOT 17&,17S: DRAW 79,0: OR 
AW 0,-63s DRAW -79 ^0s FOR f=0 TO 



K?",**: 


POKE a,x 


a=a+l : 


IF x=-l T 


GO TO 


1500 


y?",y: 


POKE a»y 


a=a+l : 


60 TO 10 



7: PRINT AT f,21;** "s NEXT f 
1S10 PLOT PEEK a2,PEEK Ca2+1>: P 
RINT N0JAT 0,0; "PLOT" 'a2f" k=" 
J PEEK a2,*'y=";PeEK (a2+l>s PAUSE 

0: IF PEEK 23556=13 THEN GO TO 

100 
1520 INPUT ;; LET a2=a2+2 
1530 DRAW PEEK a2-P£EK 23677, PEE 
K (a2+l)-PEEK 236781 PRINT r«0;AT 

0,0; "DRAW" 'a2|" ><="|PEEK a2,'* 
y~";PEEK (a2+l>: PAUSE 0) IF PEE 
K 23556=13 THEN GO TO 1O0 
1540 INPUT ;; LET a2-=a2+2j IF Pt 
EK a2>l THEN GO TO 1530 
1550 IF PEEK a2<>0 TI£N LET a2= 
a2+l: GO TO 1510 

1560 PRINT rt0;AT 0,0; "END OF DRA 
WCODE": PAUSE 250* RETURN 

2010 INPUT "Start address? <set 
at ";{a>;")"* LINE a«: IF a*<>"" 

THEN LET a-VAL a* 

2011 LET aL=a 

2020 CLS : RANOOhlZE as PRINT AT 
0,0 J "Start Addreess " ' a ' " < " jPEEK 
23670;"/*'; PEEK 23671;"}": INPUT 
"Address of DRAWcode?", LINE r* 

: IF r*<>-" THEN LET a2=VAL r*i 
GO SUB 1505 

2023 IF rt="" THEN GO TO t0O 

202S PLOT 176,175: DRAW 79,0: DR 

AW 0,-63; DRAW -79,0: FOR f=0 TO 
7: PRINT AT f,21;" " : NEXT f 

2040 INPUT "RD«?",r: INPUT "Colu 

mn?** ,c 

205O INPUT "Te>£t?",r«; PRINT AT 

^ c * r ^ 

2055 POKE a, 22: POKE a+l,r£ POKE 
a-«'2tCK LET a=ta-i-3s FOR f>l TO LE 

N r*t POKE a, CODE r«(f>: LET a-a 

+1: NEXT i 

2060 PRINT r«0;AT 0,0;"Hore?"s PA 

USE Os IF PEEK 23536=78 THEN LE 
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T d=l3 GO SUB 6100: GO TO 100 
2070 PRINT r«0;AT 0,0; 'SaiMi &trin 

0: IF PEEK 235SA-7B T 

2020 

2030 

"Start address? (set 

"' LINE a«J IF ««<>"- 



gv": PAUSE 
HEN 60 TO 
2060 GO TO 
3010 INPUT 
at ■•; (a>|'N 



"Icon 
THEN 



type? 
GO TO 



THEN LET a=VAL a* 
3020 LET a1^a\ INPUT 
-, LINE A*s IF a*=-" 

100 
3025 GO TO 3050+VAL a»»10 
3050 CLS : RANDOtiIZE a:: INPUT " 
Title for udq 5»t?" ' LINE r«: LO 
AD rtCODE USR "a": PRINT "Addres 
Bs " ' a ' " < " ; PEEK 23670; " / " ; PEEK 23 
671;") Type 0: 3x4 

K.?-! PAUSE 0: IF PEEK 23556=78 
TICN CLS : GO TO 3050 
3055 PRINT "Transferring bytea" 
X FOR n=e TO 7= FOR *=USR "a"+n 
TO USR "l"+n STEP B; POKE a, PEEK 
f: LET a=ai'l: NEXT f: NEXT n 

3059 GO TO 3100 

3060 CLS J RANDOMIZE a: INPUT "T 
itle for udg set?"' LINE r*\ LOA 
D r*CODE USR "a"r PRINT "Address 
5 • ■ a " " { " i PEEK 23670; "V" ; PEEK 236 
71; "> Type 1; 4x5 

Ui « il il * li (I'M 

"'" "•— O.K.?"s PAUSE 0: 

IF PEEK 23556=78 THEN CLS : GO 

TO 3060 
3065 PRINT "Transferring bytes" 
: FOR n=0 TO 7: FOR *=USR "a"+n 
TO USR "t"'+n STEP 8: POKE a » PEEK 

f: LET a=a+is NEXT f: NEXT n 

3069 GO TO 3100 

3070 CLS : RANDOMIZE a: INPUT "T 
Itle for udg set 1?" ' LINE r»: L 
OAD r^COOE USR "a"! PRINT "Addre 
6b; " ' a * " ( " s PEEK 23670 ;"/" ; PEEK 2 
3671; "> Type 2i 6x6* 

O.K.?": PAUSE 0: IF PEEK 

23556=78 THEN CLS : GO TO 3070 
3075 PRINT ' "Transferring bytes 
**s FOR n=0 TO 7: FOR f=USR "a'*+n 
TO USR "V'+n STEP 8: POKE a, PEE 
K f: LET a=a+l: NEXT f: NEXT n 
30B0 INPUT "Title for lidg set 2? 
'"' LINE r*s LOAD r«CODE USR "a-J 
PRINT AT 9.0; " 

.? •': PAUSE 

: IF PEEK 23556^78 THEN GO TD 3 

080 

3085 PRINT '"Transferring bytes" 

i FOR n=0 TO 7: FOR f=USR "a'*+n 

TO USR "r"+n STEP S: POKE a, PEEK 

♦ i LET a=a*-l: NEXT f: NEXT n 
3100 LET d=255s GO SUB 6100: PR I 
NT "More?"; PAUSE 0: IF P££l<: 23 



556=73 THEN GO TO 100 

^110 CLS I GO TO 3020 

4010 INPUT "Start address'^ Cset 

at ";(a>;"r'- LINE a*! IF a*<>"" 

THEN LET a=VAL a« 
4015 LET al=a 

4020 CLS : RANDOMIZE a: PRINT "S 
tart addressi" a"'(";PEEK 23670: 



" / " ; PEEl- 2367 1 ; " ) " 
o* Strings", LINE 
THEN GO TD 100 
403O LET n-VAL r*! 
KE a^ns LET a>a+l: 
GO TO 4100 
4040 FOR f=l TO n3 



r*i 



INPUT "No. 
IF r«="" 



PRINT a,n: PO 
IF n=0 THEN 



INPUT "Length 
.,. tf );"?•' 1: POKE a, I 
: LET a=a^l 
"Start address for St 
"?"s; GO SUB 4999: N 



of String 

: PRINT a,l 

4050 INPUT 

ring "; (f >; 

EXT f 

4100 INPUT "No. of Icons" *n 

4130 PRINT a,n: POKE a,ns LET a= 

a+1: IF n=0 THEN GO TO 4200 

4140 FOR f=l TO ns INPUT "Roh fo 

r I con "J ( f ) 



1 X POKE a , 1 s PR 



LE 



INT a, Is LET a=a<*^l 

4150 INPUT "Column 

>;*•?" l! POKE a,Ii 

T a=a+l 

4160 INPUT "Start Address for Ic 

on ":<f>:" data?"'*: GO SUB 4999 



for Icon 
PRINT a,t 



Icon 



<f ) 



a, 1 1 



PRINT a.l 



■ type?"- 
LET a-a+ 



4170 INPUT 
I ; POKE 
1: NEXT f 

4200 INPUT "Bubble pointer col urn 
n?'*ns POKE a,n: PRIT a,ni LET a 
-a+1: LET d^25S: GO SUB 6100; GO 
TO 4020 

4999 RANDOMIZE s: POKE a, PEEK 23 
670: POKE (a+t),PEEK 23671s PRIN 
T a, PEEK a' a+1, PEEK (a + Ds LET a 
=a+2i RETURN 

5000 INPUT "CIRCLE" ""X coordlnat 
e of centre?" '" (ENTER to exit) " 
; LINE x»: IF k*="" THEN GO TO 
0100 

5010 LET «=VAL x*! INPUT "Y coor 
dlnate of centre? ";y 
S020 PRINT AT I9,0;xf "/'jy 

"radius? "^r 

AT 20,0;r 



5030 

5040 
5050 
5060 
5070 
5080 
3090 
5100 
5110 
5120 
5130 
5140 
5150 

-yl + . 
5160 



INPUT 

PRINT 

INPUT "spacing? ";ifl 

PRINT AT 21,0;m 

LET th=iii»Pl/r 

LET Hl=r: LET yl=0 

PLOT K-*-xl,y+yl 

LET c=^0 

FOR 1 = 1 TO r STEP ni/2 

LET c=c+ll PRINT AT 0,0|C 

LET k2=k1»C0S th-yl«SIN th 

LET y2=xl»SIN th+yl«COS th 

DRAW INT <k2-x1+.5J,INT (y2 

5) 

LET xl-xZt LET yl=y2 ., 
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Again Menu 

PEEK 235SA= 



5170 NEXT 1 

5180 CIRCLE x,y,r-3 

5190 PRINT hOj "Data 

"s PAUSE O: CLS s IF 

68 THEN GO TO 5248 

52B«9 IF PEEK 23556=77 THEN GO T 

O 100 

5210 PRINT rtO;"neM ccxsrdinates? 

<Y/N)"; PAUSE O: IF REEK 23556=8 

9 THEN 60 TO 7IB00 

5220 PRINT AT 19,B; v: ; '% " ; y; PRIN 

T r*B; "new radius^ (Y/N)"s PAUSE 

as IF PEEK 23556-89 THEN GO TO 

5030 

523B GO TO 5040 

5240 LET p=2s PRINT "COPY? (Y/N> 

"5 PAUSE O: IF PEEK 23556=89 THE 

N LET p=3 

5250 PRINT Np '"centre coord5="; 

x;",";y;" radius=";r"" 

S260 PRINT ftp; "start M*y="iINT ( 

«+Kl+.5);"*";INT Cy+yl+.5> ' ' 

5270 LET c=0 

5280 FOR 1=1 TO r STEP m/2 

5290 LET m2=h1*CDS th-yl*SIN th 

5300 LET y2=xl»SIN th+vl*COS th 

5310 LET xl=x2: LET yl=y2 

5320 PRINT r«p;TAB c; INT (x+k1 + .5 



601 a INPUT "Title *or 
NE t«: IF 1*="" THEN 
6O20 INPUT "Save from 



Cade?" * LI 

60 TO leo 

address?". 



5 

6030 

6035 



INPUT "Length of Code?",! 
INPUT "Erase existing Code? 
"i LINE a*: IF a*<>"" THEN ER 
ftSE "rti"sl;t*: REM for midrodrive 

only 
6040 PRINT ■ "SAVEinq:" * t*; 



DE ";5;'%";lr SAVE t*CODE s,l 
RINT '"VERIFY": VERIFY tSCDDE 
6045 PRINT r,0jAT 0,0; •'Copy'^'' : 

USE D: IF PEEK 23556=39 THEN 



CO 
; P 

PA 
LP 



to Printer? 
PEEK 235560 



%"SINT 



> 

5330 

RINT 

5340 

5350 

nue 

6000 

Length; 



LET c=ci-l0: IF c>23 THEN P 
' ': LET c=0 

NEXT i: IF p3 THEN LPRINT 
INPUT "Press ENTER to conti 
"I LINE t#: SO TO 5190 
PRINT "SAVE" ^ " "Start Addr^^ 



al 



'End address: 



a-1 



RINT t*; " CODE ";&; 
60tie GO TO 100 
6180 PRINT r%0; "Copy 
(Y/N) ''I PAUSE 0: IF 
89 THEN RETURN 

6110 INPUT "Title? ''% LINE t<: L 
ET c=0j LPRINT t*" "Starts "sal 
,"End: ";a-l s FOR rT=al TO a-li 
IF PEEK n=22 AND d=l THEN LPRIN 
T "<"in;'*>"; LET c=0 
6113 LPRINT TAB c;PEEK n;i LET c 
=c^-4: IF PEEK n=0 AND d^l THEN 
LPRINT ■ " (■*;n+l|")"s LET c-B 
6120 IF c=32 THEN LET c=0 
6130 NEXT ni LPRINT i LET d^O: R 
ETURN 

7000 INPUT "Length of code block 
?*"ls PRINT r+0;AT 1,0} "Start add 
resss ";a9-l '*' (Press ENTER for M 
enu)"3 LET a9=a9-l : PAUSE 0: GO 
TO 100 

9000 LET d^0; INPUT "Start addre 
ss?*\ai LET a9=aE BO TO 100 



preying any letter will build up 
VOUf outline drawing whilst 
displaying the co-ofdi nates at 
the bottom of the screen. An EMD 
OF DRAWCODE messoge is 
given, followed by a pause 
before you reiurn to the new start 
address display ond "PLOT k co^ 
ordinate?" Cue, If you hove no 
more code to set up press Just 
ENTER. Vou will be given an 
Opllon to list to pr inter. If you do 
this you'll note Ihat each Is 
toilow^d by an address in 
brackets. This Is the start o1 th© 
new drawcode following, Vbu'll 
then return 1o the menu. 

2. Create/display 
stringcode 

This holds the information tor the 
erribellishments to the line 
drawings. The opiion begins 



asking for start addresses, then 
disploys It to the left of a box 
oullinlng the picture oreo. with 
the option to d is ploy the 
drawing on which the 
embellishments will fit. This 
operates as in option 1. Call up 
the 'dead end " picture you've 
put in aiready (Vou do 
remember th© data sforl 
address, don't you?]. Vou '(I then 
be cued for the row, cofumn 
and text of the embellishmenl. 
Try row 1, column 25. charoctef 
''^\ This will be displayed in the 
box. Answer the 'More?" Cue 
with N and you'K get the option 
1o print oul the data (with eoch 
22 — the AT token code — 
preceded by Its dddress] 
Otherwise you will be a^ked if it 
is the same string, in which cose 
you will ^^<i to your picture Try 
row 1 column 28. character '|t' 



to put a mystic sign in both 
corners of the room. Alternotlvely 
o new string (with its start 
address and picluie) can be 
created. 

3. Create/display [con 

The icons are the illustrations 
thot go onto the background. 
After (he usual oddress request 
you'll be asked for the icon type 
[0. 1 or 21 and the titfe of Ihe 
UDG set which holds the doto. 
[You will have made these up 
beforehond and have them on 
tape). After the UDGs are loaded 
the icon will be dispioyed and, 
if the response to the "OK?" cue 
1$ positive then the bytes will be 
transferred- beginning at Ihe 
chosen memory oddress. Vou 
will ogain have the option of a 
data printout, ond the 



PROGRAM 2 



<"C" OR i«<f>>"9*' THEN GO TO 60 
10 

6020 NEXT fi LET i =VAL i*: IF i< 
6eie INPUT "Entry?", LINE i*J IF 176 OR i >255 THEN GO TO 6^10 

i«-"" THEN SO TO 60iae 6330 REM ii must hold a number 

6B15 FOR + = 1 TO LEN i«s IF iS<f> between 176 «< 235 
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opportunJtv 1o conltnue or 
escape to fhe menu Fte member 
thof icon type 2 needs fwo. 
le-choroctef sets of UOGs ond so 
vou Ji need ro lood twice 

4. Create control string 

Thks Is the string which colls up 



^ 


i* 


^ 





L^ 


^ 


i? 


^ 


J 


^£ 


^1 


32 


32 


J 


32 


^ 


^ 


'ita 


M 


a 


& 





& 


3 


^^ 


»e 


»9 


6« 


^0 


24 « 


50 


3 


la 


12^ 


l«e 


U2 


4 


^65 


112 


32 


6 


»^ 


£0# 


32 


64 


;?^ 


152 





L 


a* 


(90 

32 


32 



3* 


1** 


i'* 






r 


le 


3^ 




32 


32 


16 


! 


s 


i4 


32 


ji^ 


3£ 


32 


64 


5 


i^ 


J2 


246 


32 


6* 


^ 


^^ 


' ? 


J* 


:?2 


244 


32 


32 


^ 


t* 


1 s 





^ 








32 


** 


^' 


e 


e 


a 


246 





(? 


3 


^" 


' e 





^ 


9 





J 


54 


■" 





* 


d 


16 


32 


a4 


12 J 


, 


! 


lU 


13* 


isa 


16? 


20..^ 


Il- 


i" 


! e 


J5 


*5 


32 


:?2 


32 


ia* 


1.* 


^ 


Il± 


i3e 


6 


112 


125 


24^ 








Hi 


ne 


46 


6- 


13* 


112 





1 • 


16 


la 


66 


144 


24 3 


16 





1 « 


£*f 


^^9 


240 


6 


13^ 


112 


i? 


\ 


111 


i£e 


246 


136 


13*1 


112 





\\ 


i4« 


9 


16 


32 


#4 


64 


■a 


\\ 


lis 


l^fl 


£12 


136 


13^ 


112 





1 > 

! 


112 


I3tf 


1» 


1^^ 


L 


112 




3 





@ 








32 


64 


t^ 


? 


^£ 


&4 


126 


64 


32 


■fc 




^ 


* 


^i.e 





24$ 







j' 


^ 


3*. 


ifr 


6 


16 


*^2 


sT 


^'^ 


s 


lU 


iil 


16 


32 





32 


J* 


iiA 


166 


164 


12^ 


12^ 





i 


3d 


St. 


1^6 


2411 


136 


136 





i 


4!4d 


^4# 


13*^ 


13; 


240 





^ 


^U 


i3i 


126 


12* 


136 


112 





a 


^2^4 


144 


1^6 


13* 


14- 


224 





e 


J4d 


425 


24^ 


126 


1^ J 


245 


iJ- 


e 


i4a 


12^ 


24fl 


12 f 


1^3 


1^5 


1? 


s 


i! 


las; 


126 


16* 


I 1 J 


11* 


iZi 


@ 


ij* 


138 


246 


136 


Df 


x:^^ 


i3 


8 


iii- 


^i 


32 


?2 


3£ 


112 





» 


e 


# 


6 


13^:! 


112 








144 


lee 


1«2 


i6S 


144 


136 


^ 


i 


lAS^ 


12* 


126 


125 


1±? 


245 


3 


e 


; Je 


2ie 


iSS 


136 


:.^; 


136 


^ 


^ 


i3fi 


M^ 


16* 


169 


i^i 


136 


iJ 


g 


ii« 


:36 


136 


136 


i^f 


112 


^ 


^ 


i*iP 


130 


136 


^4l» 




;29 


^ 


^ 


11<. 


13* 


1J6 


165 


112 


6 


fi 


^*d 


134 


IM 


34C' 


i4- 


13* 


^ 


! 


li- 


12« 


112 


5 


13? 


112 





« 


tis 


32 


32 


j; 


:r 


J2 


.^ 


* 


l^ft 


13* 


136 


1 




:i« 


* 


# 


15* 


136 


136 


; 




22 





1? 


;?« 


136 


166 


« ~ ~ 




I?* 





^T 


L ** 


9@ 


32 


31 


3i^ 


136 





•I" 


J "'■ ' 


136 


60 


32 


32 


32 





.1 


li* 


la 


32 


64 


12* 


245 





t^ 


4.6 


3^ 


^2 


32 


32 


46 





!l 


ii* 


126 


64 


32 


16 


3 


4 


1^ 


1^5 


3£ 


32 


32 


32 


25 





f 


3^ 


112 


166 


32 


32 


32 





1^ 


^ 


« 














iSi 1 


'-^ 


96 


14* 


126 


224 


1*5 


240 





^ 


^ 


112 


6 


12f^ 


ir? 


III? 





e 


Ife 


12fl 


24ft 


136 


13?- 


240 





^^ 


t 


112 


136 


126 


136 


112 


6 


1.^ 


e 


3 


ia« 


136 


136 


120 


'^ 


S 


^ 


il2t 136 


24^ 


12* 


120 





id 


4* 


6A 


96 


64 


54 


64 





-01 


9 


120 


136 


136 


12f- 


5 


llf 


2^ 


lifl 


126 


240 


13« 


13!!^ 


136 


10 


^ 


J£ 





^6 


32 


32 


112 








16 





16 


16 


16 


16 


95 


$ 


IJ* 


126 


160 


1«2 


160 


144 





e! 


S4 


64 


64 


64 


64 


46 


^ 





e 


B^ 


16a 


166 


15 B 


laa 





^ 


^ 


240 


136 


.36 


13^ 


135 





i3 


■? 


112 


136 


.36 


13-? 


lis, 





e 





24^ 


136 


,36 


24^ 


12S 


lis 





9 


112 


136 


,3a 


120 


a 


12 








40 


^2 


64 


64 


64 





e 





112 


IM 


12 


5 


24^ 








?i 


1 12 


32 


32 


4* 


16 





« 


G» 


136 


136 


136 


136 


112 








il 


136 


136 


134 


i^ 


32 





^ 


d 


166 


166 


16^ 


15-i 


60 





10 


"3^ 


136 


60 


il^ 


60 


136 





^ 


C> 


136 


136 


12: 


3 


112 


"ff 





^46 


16 


n 


64 


143 





a 


*ff 


32 


64 


32 


^6 




? 




* 
3M 


6 


§2 


S2 


5 
»6 


1 


J,. 


«^ 


^ 


64 


i«a 


16 





iSf 


1! 


P* 


IflO 


16* 


164 


13.^ 


132 


120 


t3* 


*-M 


75 


ss 


li^ 


-lr0 


5 


ft -■ 


aar 


164 


2? 


235 


24. 


•A 


245 


r f 


?d 


33 


7IS 


35 


11 


11 


AST 


r^ 


39 


7a 


J* 


121 


21- 


40 


46 


iS^ 


4».' 


40 


135 


;» 


l^* 


12 V 


^v 


1£^ 


J54 


22 


Sfl 


4 


62 


21 


13? 


13? 


;3? 


21* 


1 fi^ 


23'' 


66 




i?' 


*? 


i« 


52 


2S9 


122 


ITi 


2^0 




Il^ 


1^^ 


35 


229 


ill 


3^ 





41 


41 


41 


17 


il. 


2a^ 


25 


* 


4 


14 


6 


96 


34 


?? 


3a 


i 


13 


?i 


245 


3? 


le 


;4i 


13- 


?• 


-Jf 


t£ 


62 


6 


12 ft 


I* 


2S^ 


£52 


*^ 


;i 


14. 





126 


# 1 ■-■ 


5 




i5i 


^4- 


32 


2 


li; 


25f 


21?^ 


4f ^ 


11^5 


91 


i-5 


2* 


lii^ 


£M.r 


l'*" 


i:: 


1J9 


^m 


12? 


^2 


tA 


4 


146 


12: 


^t 


ik^ 


132 


71 


2*5 


23: 


34 


l£f 


li&i 


19 J 


i4l 


24 


1S5 









PROGRAMS 



10 FOR * ^640 IV TO 64935 i INPUT 
is PRINT f^is INPUT f,i: NEXT * 



eoch element of the picture 
estcept fhe line drawing li 
toliows the same for mot os 
described last month. Again, the 
usuol address request precedes 
the rouline proper. 

Firsl you "11 be asked tar the 
number of embelH^hmenl strings^ 
Repiy^ng with o jumps you 
post this call option. Any other 
number sets up fhol loop which 
asks tor Ihe lengih of a sinng. 
and then the address of ihe slari 
of Its data. Enter thts as a live 
figure decimal number ond the 
rouNne will convert it to its low/ 
high byte form for you. 

This ooH loop Js lol lowed by q 
cue fof rhe number of icons 
Involved Ago in bvp^^^^s this 
call whilst any other number sete 
up an input foop. For each icon 
youll be cued tor the row and 
column Qi the lop Jett corner, fhe 
doto start oddress and the icon 
typa 

FJnolty you'If be cued fOf the 
column of ihe speech bubble 
pointer. means no speech 
bubble required- 

Vou will then return to the 
'^trlng$?" prompt reodv to star! 
ago In. (Note the new address) or 
pre$s just Enter for the menu. 

5. Circle data 

This is a very u^elul option which 
wl93 calculate Ihe PLOT and 



DRAW co-ordi notes reqtiifed to 
draw a circla 

You will be osked for the k 
ond V c 0-0 fdl notes of the centr© 
of the circla and the radius In 
piKel$. The 'steps? ' request 
relates to the number oi steps 
required to drow the Circle- 
Answering 2 gives the best clrcte 
(but requires the most dotd tn 
memory), whereas a larger 
numbef may give o polygon 
(wh<Gh, tor o large radius, may 
still be occeptoble} A true circle 
is draw lust inside tor 
comparrison If you wont to try 
again press A D gives you a lisl 
ol the required Co-Ordi notes to 
$Creer^ or printer. M returns yOu 
to the menu- 

6* Save 

The start and end addressee 
and the length of the current 
data block is displayed Enter 
the title, start odd re 55 ones length 
of Ihe dalo block (which can be 
different from thot dispioyed \i 
you want to sov© other dotal 
and the routine will save and 
verify the data code betore 
returning you to the menu. 

So much tor the pictures^ but, 
OS yet. we have no coptions. 
Now is the time to remedy that 
but first, o little more thought. 
Each picture is only 10 
choroctefs wide so with Ihi^o 



PROGRAM 4 



Id L£T z^Bi LET p=l: LET m^ti 
LET «*="•*! PRINT rt0;AT 0,B;"Hard 
CcatJies*^": PAUSE O? IF PEEK 2355 
6=09 THEN LET z=l 

2« PRINT "Pointer = ";p5" *ar 
nessage ";tns IF 2 = 1 THEN LPRINT 
-■■Message ";«;" Pointer = ";p^ 

25 INPUT "No. line*?", LINE 1» 
I IF 1*="" THEN BO TO 5B 

28 LET ir*=in*+l»: LET p=p + l: FO 
R f=0 TO VAL l*-ls PRINT AT 21,1 
ir*V": PRINT AT f +17,0; "Message 
"i((nJ3", L»ne ";(f + l>! INPUT LI 
NE a^s IF z»l THEN LPRINT at 

40 LET a*=a*+" " i T 

12-LEN aS): PRINT AT f+5,0; BR 
IBHT Ijats LET m*=m*+a*s LET p=p 
♦ 12s NEXT f; PAUSE 5«S! LET «=ffl+l 
; CLS : BO TO 2B 

30 PRINT "Length of ■* = "ip-i 
; IF z=l THEN LPRINT "Length of 
rti* = "ip-1: STOP 



o 

o 
z 

i 
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iBfetoC 






Message 1. 


Suddenly 


a nasty troll appears. 


Message 2, 


You woH . 


i ■ ■ 


Message 3. 


You come 


to a heavy wooden door. 


Messoge 4. 


You open 


the green door. 



7 78' 

6 A 




6 6 4i 

8 9 ; 




n n -"^A 





o 



o 



tknes of prknikng below you could 
onlv hove o maximum of thlrtv 
charociers which is not very 
many, ir is possible to gel more 
bv uspng a smaller character saf. 
Fof example "Redhowk ' uses 
ho ft- size characters bui that may 
be o bfl on the small s>2e. Let's 
b$ truly British ond compromise 
on a 42 character'line ser which 
gives us a few e>cfra spaces per 
lin© so longer words Ore easier 
to fit in. 

Now the bod news, A new 
choracter set means dola for the 
new^slze characters — 768 byles 
of ir. plus the code 1o run il! So 
take o deep breath ond enter 
the da to from Table B, uilng 
Program 3, Save and verify with 

SAVE ''P4a" CODE 64019, 917 

If you also load in 
* draw CODE ' saved from lost 
time you can sove both together 
with: 

SAVI '^licode'' CODE 64(M9, 
1357 

To use it you hove to set the 
string variable il to The text, and 
precede it with the character 
code tor the row and column 
numbers before col ting the 
machine code. Test It out with: 



LET z$=CHR$ 5 + CHR$ 20 4^ 
**f0f1": PRINT: RANDOMIZE USR 
64787 

ond you should g^f ^^^ word 
"test" appeor at row 5. column 
20 [ol 42) La about holfwoy 
across the screen. 

So now we hove the printing 
technique but still need to hold 
the dOlD strings for the various 
captions in the least possible 
memory spaco- The technique 
I've chosen is to hold all the 
captions in one tong string, mS, 
ond use o pointer p to indicate 
the stort byte ot eoch message. 
This will be the number of lines 
of print in the message f1 lo 3) 
and IS followed by thot number 
of blocks of 12 choracters — the 
text of the messoga To moke the 
formation ol such a string easier, 
help is again at hand in the 
form ot Program 4, a text editor 
which will help you do the job 
As with the picture editor you 
need to know whaf your 
messoge s are before you begin, 
so take lime out to wnle some 
suitable oneSi remembering that 
each must be a maximum of 3 
lines, eoch of only 12 cha rooters. 
Tdble C gives some possible 
escomples^ 



^ 






1 


' PROGRAMS \ 


1 


5 


REM p=start pointer 




niS=t ex t < mer ged i n } 


P42C0DE must be on 


board 


10 INPUT "Message pointor?",p 


20 FOR f = l TO VAL «n*(p>! LET z 


*=CHR< t*+7)+CHR« 29+mS(p+l TQ p 


4>12}: PRINT : RANODMIZE USR £»478 


7: LET p=p+i2! NEXT + 



When you run Prograrn 4 

you 11 get the option io have 
hard copy, Vou II ihen s«e 
displayed the messoge number 
you're at and the posit ton of the 
pointer otong the string, Vou first 
have fo enter the number ot 
fines for that messoge. Lets try It 
out With 3 Now yoult get the 
prompt ''Messoge 1, line 1 ' with 
a V" beneath. Type in the first 
line of a caption such as 
"Suddenly a nasty troll Oppeor?!" 
but don't go past the V. Enter this 
ond continue wfth the second 
line, ond finally the lost — just 
the word "appears!" ¥our 
message wilt appeor high- 
lighted on screen before the 
message pointer display re- 
oppears, reset to the new volue^ 
Note the pointer volue If you 
have no hard copy (Incidentally, 
It's worth saving a one- line 
message of lust 12 blank spaces 
as there will be occosions when 
you want a picture with no 
caption). When you hove no 
turther captions to code press 
Enter ot the "number of lines?" 
cue and youii be told the 
length of mS Now save just the 
variables area [containing mS] 
by deleting each line then 
saving with: 

SAVI *'mSdata** 

To use this string In your final 
program youl9 be ustng a 
routine similor to Progrom 5. 
Type It in and try It out with 
some of the pointer volues you 
noted for mS (and making sure 
you have P42 code on board 
and have merged in mS!l. 

WefL I recJ<on thot's enough 
mind boggling for one month. 
Nexl time well get on to moving 
things around, plus the Jjtlle 
refinements such as the clock, 
scores, persons. Icons, etc Oh 
yes " AND how it's all going to 
workf See you then. 
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TQic Of rhe 
qnd 

updai&d 
'(ond CfiL 
woy tool. 
[In have brought 
th© plartorm 
lole. What^ 
imes stiti &&em 
left in them, 
o tot ol tha 

fittis o 



wme). 

or oo«fK* 

nolflplOtfcfrn gome 
*^-*5iflW^" obJecf$ lo cojte9f, 
fucltSa awoy ''^ ■i^rious/avjrtcward 
corners In Hn© with thg g^mes 






Stob^'trotting fheme tlta fmoln 
itng rhof Mofifv has te^ollecf I* ^^me ploc# over Ohd over. 



t:K]|0R[^.fOst aboiif right hera 

Th« inpie i& hard enough to be^> 

ume bjT 
^^furf^iing, but ^f you cant ^t ^ / f / J 1 
All ttf9 obl#ct on the wreert ItV /// / ' 
■ Wll faasanobtv eosv tor vou to * ^ 

move on and explore another 

port of the 9i^e so that you 

don 1 get borlli*v dyfng in ttie 



o numbef ot Eurochoqi^s which / ^ fhe gfophlcs cwi flood 

rftes ar$ qyfS* lorfl 
ofhiy qrtpOi_ ____ 
lespohds ^Mn lo bofi toytteord 



bump up his rrioney scofev b/oL^^ ^h9 sprftes ar$ qyfS* larger ond 
.w — -_ -. .^* -- ^*^^.. T^^ sflfloofhiy — — *-^ — 3 ^-— *- 



toiif l$l I 
orrong^ 
geographical 
rough Idea ot 
iNOv ground^he titfi 
Itieicr^CTis fll* If^ 
Though same 'of ft^ 
jome sort jpf r«i#fnu^ 
as th«(^'p^ fKim«i 




lOed 

Jbr 5 lo! of plolorm* ond ' 
toddeT%cr^«heii. ^nos^ ond 



deodly s] 
to be ovol 
nil on 




th\nq$ f%Dt hov^ 
q! oil colit And 
oy ml 



objects which hove dihereni t' •' 
properties, ond It's, uis to ^»u lo 
Ifnd out what ddai 4t>at. 

This Is where ttift names oi the 
screer^s con corfie h tisetui For 
tnslonoei. ther^ti ^h^l w^ch 
might not saerfjflik^ myeh use 
on ite owr>. bui«heo yCHj take ii 
te lv!onoc<>Cto«te ©fOrKJ Prtxj 
youlf gom wAVpotnfi. ^rid 
there are olso oBJeeto wh(ot> 
have some etfetrl on Mont^ 
himself — eirtro Hve^olcofio? 
whicb.-0ej»shlm di^ e^ivfl q 
chp6t iMWil you Hrti Ht^fii 
object, \ 

Ira state of th#, 

Ifti Id write a 

ii deiiirake 

^^^^^ Ihe tfttttgn 

ot jlff^^BVP Hftl^ Mony a 

dea)>r^Bp5(iutt|y; wo^r jy^jo^ 

'^^'^^T^W.^Qv*'^ bui 
GrefnUnHwyoIMn the 



tedrMnd Monty 



and loyspnt t:ontroL 

TN^^^Vvbys engoved picsltalfn 
ganypsi ond GrerriUn's Mori'ip 
serJ*s has provided *orne <jl ihe 
Oeifter e-jtampl^s of tti# gerwe^ 
fkpmt irorn a tew pretty feeble 
b^^|Ay^f^^^^fcl9P ^ been a 

tof a wWWfJo Mom\ feturn Js 

iiirfflrimn tink iiFttr j* ith^ 
#dBuf an^ Ml 

he Return Ot Jel 
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Ray Elder unveils the 
third programming 
challenge, a 
professional Input 
routine. 



ove yonj vktlt^d ^^t toco I 
library recently? If not have yOu 
y$ed or pe^kerd over rhe 
shoulder ol someone using o 
Ipiotessioficil" compufer? 

I Itrst noticed th# woy In 
which business mochlnes 
©xpecf input by watching the 
screen of the system lostolled In 
our local library Most 
Interesting. Ihe intofmotlon or 
doto is typed and displayed on 
the screen in various positions 
aftef heodings which describe 
whot the contents should be^ 

I had olio decided fo wrire a 
simple program to catalogue 
my program conection. yes, I'm 
tolking oboul a database or file 
program. First let me clorlty the 
terms V\\ be uslng^ 
Flil - The complete set of ofl 
the data on the whole 
collection. 

ftfCOffD - The data which is all 
the in (or motion relating to a 
single program in my collection. 
FIfLD ~ The specific data 
ratofilng lo one part or entry on 
a re^>rd. 

For exofTipla fhe file 
"Progroms" will contain o record 
tor ©och of my cassettes and on 
each of these records will be 
fields lor Name. Com pony Typa 
Comment, Price and rating. 

Now don't ponlcf This month's 
project Isn't to write a complete 
file program, but the problem Is 
to produce ,.,o prof&ssionai 
Input routin&. 

Not only can this general 
purpose routine be used for my 
specific file program but could 



Ofio be used in ony dofobose 
progrom or at any potnt In o 
gome where text and/or r^umber 
Input is required; such as high 
score name Input adventure 
game commands^ or indeed 
anything thot requires more 
than a single key press. 

1. Id entity Pmbfem. 

We require the ability to print 
headings and lie Ids (or dato 
entry at any desired screen 
position, displov a cursor and 
accept and store data entered 
by the ope rotor. The dota must 
be Identified and oilocofed to 
Ihe correct field. 

The operator should have 
control of the cursor to move 
through fields and previously 
entered data making 
amendments If required. 

2p treokdowfi of Ptoceu, 

Ihts is an exercise which 
invotves severol related 
programming lechniquesi 
screen ond cursor printing, dCfta 
inputs error trapping, validation 
ond data storage 

The problems can be 
Idenlklied os: 

a). Print cursor at y m position, 
b). Move cursor Up and Down 
from field to field and left ond 
Right within the current field 
c). Allow the operator to delete 



Inptft 



or overwrite prevt^ous entries, 
d] Provide the option to leove a 
field btonk or terminate rhe 
entry of data before a field is 
lult (Use ENTER key?) 
ej Provide o means of exiting 
from the record entry routine, 
f). Identity the field being written 
to and accept only valid 
charoclers to the field. 

S, Possible Approaches 

Th^s time I have token the 
Hberty of including a short 
routine Of my own, it is there 
nnarely to $et up on Input 
screen, f hov@ not ptmumma fo 
Include any code tor the 
project. buT if you enter it and 
run It you will get o good \d&o 
of whot I have been trying to 
e^cplain (o picture worth a 
thousond words etc J and I 
have also included a screen 
print — although it is In inverse 
to the computer display 

The data structure takes the 
form of Field title, y position, t 
position, fie Id length and field 
type, the latter being hi* tor 
numerical and ' C" For 
oiphonumeric choracter. and Is 
useful when writing the 
validation port to determine 
whether a held can occept 
letters and numbers or number 
only 

These details, especially the 
fletd length and type, may be 
read into on orroy for future 
reference Or the data simply 
RE STORE d ond re-read os 
required. 

It may be OS well to consider 
the screen handling and cursor 
position In re I of Ion to the way in 
which the date will be stored, 
and with this In mind, I ihink It 
would be wise to decide on the 
way the dola will be hor^died, 

Dota Handling 

Rerhops the most obvious way 
would be to use a three 
OlMensloned array On the lines 
of DIM t5(200,6.221. where 200 is 
ih0 number ot records possible, 
6 is the number of fields ond 22 
Is the length ot the longeit He-Id. 
With this method poinlon "rec' 
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could keep track of the Hfsl 
frtemenr and lie Id" the fields 
urtder scrutiny. 

The problem (s that it uSr©s o 
tot of memory. qH the fields ore 
22 characters long even those 
which only need 3 ond 6 
characters. The DIM used takes 
up 26410 bytes. 

It is possible to convert dll 
dolo of one record to sfrlng form 
and conslruct o single string 
wifh the data In If and store it 
thot woy. 

Whd I mean \% LET rS=name- 
fleld + Con!^ pony-f i el ds +Ty pe- 
fleld +CommenMield + Price- 
field +RaJingtieid. Ttie total 
lengm will be 94 and it we soy 
WM fS(20O.4OO3 - allowing tour 
extra characters per record — 
the memory used Is 20008 bytes. 
Quite a saving. 

Of course if you wanted fo be 
clever you could always write 
1t>e data straight to a memory 
block and SAVE/LQAD it uslr^g 
the CODE function rather than 
the (SATAQ fysiem needed with 
the DIMS. 

I! could of so be useful storing 
the field lengths in O 
dimensioned array for reference 
when checking Input and 
position on screen. 

Back to Business.. 

It may be worth considering 
using o temporary store during 
the actual input, something like 
mA tS(6.22) at the stort ol each 
record entry and when the entry 
IS complete theri transfer II fo 
the moJn sloroge lormaf. 

Input will almost certainly be 
by IN KEYS ond the key pressed 
stored to o tempo rory string for 
Che citing The lirst check may 
well be to trap no key pressed: 

Perhaps the second check 
could be k>r abandon or exit 
record entry routine 

The cursor position could be 
u^d in two variables tx S^ y In 
my example) and if the key 
pressed is the one which invokes 
movemenr 3C or y should be 
omended as required and then 
the otd cursor de feted ond the 
new one printed. Checks should 
be made for moving beyond 
ilefd limits — stop Of end or 
wrap around effect? 

Any checks tor functions such 
05 delete or enter need to be 
done before we can finally 
move on. Once a key press 
posses oil the above then we 
con assume it Js an entry to the 
field, some voiidaiion needs io 
be done so that letters cannot 
be entered into ci numerical 
field (but don't forget to oiiow for 
o decimal point!) ond non 
oiphonumencoi Characters are 
prevented from being entered In 
o C" field. 

II J t passes all tests then add it 
fo the fie id doto, move the 
cufsor right by one pos<tlon 
[moke olf the tests for field fimlts 
OS before) and don't forget to 



9«< Vp IflpUt Kf**!! 1 


wutin* 




8999 


HEM screen display 


9000 


IKK 9: 


PAPER 0: BORDER 0: G 


LS : 


PRINT 


" PROGRAM FILE - Ent 


er Hooords' 


p 


9010 


RESTOBE 9991: FOR i=l TO 6 : 


READ ^%»y. 


X, flen.t$^ PRINT AT y 


,x;x$;AT y, 


x+S; INVERSE 1; ' 






"{ TO flon): IN 


VERSE 0: NEXT i | 


9991 


DATA 


■N&iiie:".4,O,20, "C" 


9992 


DATA 


"Cpopany: ',7,0,22, "C" 


9993 


DATA 


"Comment: "',13. 0, 22, "C" 


9994 


DATA 


"Type: ',10,0,20, " C" 


9995 


DATA 


"Price: M6, 0,6, "N" 


9996 


DATA 


"Rating: "■,16,20,3, "N" 



print the character on the 
screen. 

If It is the final entry in the 
recofd then store it oil in the 111© 
ond claor the temporary field 
store reodv tor o new set of data 
— Is if worth an verification that 
off is OK before finally slortng it? 

Posstbilitjes 



tt may b© worth using a 
modular approach, from whot 
Tve lust said it can be seen that 
some sections^ espeeiolly the 
cursor position needs to be 
checked on several oc cos ions, 
on a movement key, on enter, on 
data entry and on deleia If it 
wos a subroutine then each 
event could call It. 

It the temporary string Is used 
and repositioned then the same 
routine could be used for an 
amend opt ion, except that on 
entry rec' would be set and the 
temporary array filled with the 
stored data. 

4. Furtti«r D#v«lopmeni 

What a vast orea to oonsideri 
Obi'iousiy you could com p fete 
the dotabase program adding 
the functions Display. Store (to 
tope, microdrlvie or disit). Search, 
Delete, Amend, eta The progrom 
could be odj Listed to cover 
other appiication^ by choriQirig 
the fteid heading? ond tiela 
lengtiis. 

In foot a s© pa rote program 
coufd be written to set up such 
defoils and written to a fiSe 
wtiich the mo in progrom could 
read when run and which 
would initially all these 
features. The progrom could be 
made into a univei^al, genero) 
purpose database utility then. 

iMhe routine wa$ carefully 
written it shouEd be possible ro 
call it tor specific input usage, 
setting up the heading, y pos, k 
pes and lie Id length ond type 
before calling. 



Contact 



Don1 just sit there, get in touch 
with us! It you encounter any 
problems, want to fell me you 
think Im talcing ihe wrong 
approach or Just wont to say 
hella then drop us a ilna 

This is the most complex 
Project X thot Tve set ond 111 be 
Interested to se^e how you rlsa fo 
the ctiallenge. If you have 
produced a solution which you 
think i« opproprlate, even it II 
uses a different method than the 
one Tve discussed, tell me, send 
me d copy. 

Them are only two things I 
ask. firrf that your submission i% 
original work and unpubffsh&d 
etwwhere and secondly that 
you do not send a full database 
program; Just the mput section 
and any initialising code that it 
may need to run a dema 

One of the Important features 
of such o routine Is thar it should 
be compact — the less room it 
occupies then the more records 
the dotobose con hold. 

So why not send us short, 
compact efficlerit input routines 
fhol con b« run A written or 
printed listing will dOg but a 
cossette copy does help m© 
considerably. If it is based on 
the screen dispiay fve given, so 
much the better (I used it 
deliberately because It has 
varying length lie Ids, screen 
positions and data types!]. 

I look at all letters and 
programs sent in, that's why we 
only set Project X ©very second 
month, there is too much to look 
at to do It propter J y on o 
monthly basis! The sofution(s) 
which we consider to be most 
appropriate will be leotured in 
o future issue and their auihors 
suitably rewarded. 

Next month I hope to present 
a few intefesting solutions to the 
second Project X, the Shuffia see 
you then .... 
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Listing 



5 CLEAR 44^951 PRINT " LOADING 

COPE 'I &a sue 96ch;* 

10 RtM %%XX EXTRA COM XVj41(1 

20 RESTOfC 

r-O READ A I tr A>23SS5^ Tk«W LE 
T ST ART- A I LET B¥TE-Oi GO TO 30 

40 IF A-«W9 THEN GO fO 90 

50 TOKE STARt+BVTE.Aa LET B¥TE 
-^evTE+Si 60 TO 30 

5S R€M 

^lO DATA USR ''A'^^ 16^ I6,0,t^,0t 

fel DATA USR "&"+2,0,I 
62 DATA USR 'fe-^'+AiO^^ 
70 DATA ASUXi,«?fi»^34*O,0,0,2 
©O DATA LtBR **C* , 1 ,223»2»223, 1 p 
253,1 ,251 ,3, 127 

81 DATA USR *'D"*7,l^^ 
90 R€N 

95 FOR F^t47*7 TO h^02Z STEP 2 
t POtrE F^lOi POKE F+l*254i NEXT 
F 

99 DATA 99^? 
too REM 7,xy,y, INITIAL I S£ XX'AX 
no POKE 23609,21 POKE 23*^9,0 
nS PAPER PEEK ^USR "B'+4H IW. 
PEEk: <UfiR 'B"+7N FLAS^N O; BRIQ 
HT Oi OVER Oi INI/ER&E Oi CC8 ■ P 
DKE 2562^1 iPE£K 33693 1 BEEP .OOOl 
,i9 
120 LET L-USR 4.5025 
130 LET S*-'Dr*^"i LET K*-*'PCSAQM 
'^i LET ;*^^PL0T[>RAWCIRCOEL. " 

140 POKE USR -B^.PEEK 6027 li PO 
K£ UBR "B"+J,PEEk A0272 

150 LET HEN*4500(&i RANDOHIZE HE 
Ml POKE UBft "P" +4, PEEK 236701 PO 
KE USR '^B"*fS, PEEK 25671 
160 LET Hmf^n 

170 LET L-UeR 60321 i LET CUftSOR 
-60074I LET DEFN*60273i LET STOR 
E-603201 LET GETi>60332f LET OpRA 
W-603441 LET GRZD-60550 

180 LET R-li LET LX-99¥l LET LY 
-O 
190 CLS I L^T L'^USR STORE 
200 REM %%%% MENU %%%% 
205 POKE NfOi POKE 65102^0 
210 CLS 

220 PRINT AT O^Of^^MENU" 
«l EDIT'* 
"2 ALTER GRID" 

223 PRINT ■'S PRINTOUT- 

224 Pf?lWT "4 VIEW PROGRAM'* 
'5 SAVE" 
"6 LDAD" 

-'O NEy" 



221 PRINT 

222 PRINT 



•STATUE" I ftT 2 
3^201 <PEEK < 



225 PRINT 

22 t PRINT 

227 PRINT 

230 PRINT AT 0,20| 
i20> 'TIME PEL AY^ I AT 
LfSR *'R^'+3J-1 1/9 

240 PRINT AT 5,20|*FIR8T BYTE-f 
AT 6,20|MEf1iAT 8,20i^LA5T ©YTE"| 
AT 9^201 N 

245 PRINT AT 16 |20| "DIMENSIONS' 
lAT 17,20iP£EK CUSR ■'D'-+7h '^ ^ ** 
iPEEK mSR -D"*?? 

250 PLOT 0*164t DRAW 255,0i PLO 
T 0,25t DRAW 25S.0I PLOT l55|2Si 

DRAW O, ISO 

255 PftINT AT 20,01 "DPW2 - GRAPH 
IC ASaEHDLER ROBER 

T 6LAVAS EC J 1986 A.D" 

260 IF IN 3t>31 THEN POKE USR 
«B^^+2*0 



^ A drawing utility by 
Robert Glavas. 

Some mochine code routines 
make rhls stand out frofn most of 
the drawing progroms wo receiva 
Included are: a syrichronized cur- 
sor [inlerrupt driven), ta&i drawing, 
Kempsfon.kevbodrd operatfon and 
usardehned grids. 

IVpe in the listing ond SAVE If, 
Run it and make any necessary 
cm red ions Itien save the Una I 
wrslon with SAVE PICASSO" LINE 1 
so that iuture loadings autorun= 

Menu 

The program is menu driven ond 
the options are: 

1 EDIT 
This is the main drawing screen, 

yoy eontrof the cursor either by rhe 
keyboard (the keys are user defin- 
able from option U'] or a Kempston 
compoiibte joy^LCk and inlerface^ 

The ENTER key is used to ^^ifch 
between modes. The current stote 
is disployed at the bottom righr of 
the screen and Ihe modes are octi- 
vated by pressing the tire button or 
pressing the selected fire key. 

The modes ore 
PLOT: Plots o point on the screen ot 
the cufrenf cursor position in Ihe 
selected INK coJouf. 
Of? AW- Dfows a line from rhe last 
polnl plotted or previously drawn 
to, to the present cursor position. 
CIRC' Defines the present cursof 
position OS the centre of a clrcl€^ 
ihon use Letl/Right to increase or 
decrease the Radius. Pressing fire 
draws the circle or Spoce exits the 
routine, 

DEI.: Deletes the last thJng drown 
on the screen. 

!o return to Ihe menu press Ihe 
spoce bar. 

2 ALTER GRID 
Allows you lo specify the grid 

sl^ei 



J PRINTOUT 

Produces a printer copy of 
either the d rowings or the program 
thof will create if Tested on ZX com- 
potible prinfers. ZX LPRINT 3 ond 
KEMPSTON interlaces. 

4. VIEW PROGRAM 

Lists the piagram comnnands on 
the screen. 

SAVE 

Sows itie pi dure to fope. 

A tOAD 

loads o picture from tope. 

Q NEW 

Resets the progrom. 

d JOYSnCK/KEYBOARD 

Changes mode of control. 

R, REDEFINE KEYS 

Set up the control keys to suit 
yourself. 

I ALTER TIME DELAY 

Specifies the cursor speed- 

C CHANGE COLOUR 

Allows you fo select INK and 
PAPER colours. 

G. GRtD ON/OFf 

Toggles the grid taclIHV- 

There is o display of the slolus 
shown on the menu page which 
will remind you of the existing 
settings. 
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J 70 PI* IMT AT 1 I ^ 2U1 "CONTROL " | AT 
I2,20i l"KEMPSTOI^'" AND^EEK <USR 
"B-+2l-l)*r^K€VBOI^R0 ' AND f^GEK 

27S PRlf^T AT l4,3grGRiO "iB* 
ZBO PRINT AT lO»0l "J JOvSTtCK/K 

EYBOARD'' 
2^0 PRINTT *-R REDEFINE KE;¥S'* 
S^ PRINT "T ALTEiR TINE DELAY " 
;^6 PRINT "C CHAP^Q€ COLOUR'* 
2^7 PRINT "(3 GRID - QN/OFF** 
31>0 PRtNT AT l7,Oi^a401CE I '* t 

FLASH \ 1'^ -J FLASH O, 
3<JS ir 1NKEV»<>*'" TH€N GO TO 3 

310 LET A*-IN|i:E¥*i IF A*-«« THE 
N SO TO 310 
315 PRINT AT 17,9|A«i PtCP ,;?Sp 

520 IF A«-"R" THEN SO TO SOO 

321 IF ft*-'*T'- THEN IjO TQ *00 

322 IF A*-**!:" THEN GO TQ 700 

323 IF A**"G" THEN IF S«-"OFF'^ 
THEN LET es^^gw -s GO TO 260 
32^ IF A*»'"Q'' TH€N IF G*-"ON '' 
TNEN LET 6*-"C]FF-i GO TO 2i*0 
33<i IF A*-*-J" THeN PCM^E tiSfi "B 

'+2*t-PEE»< CUSR "^B^+Sii GO TO 26 


340 IF A*^-0^ THEW INPUT -^SURE 
^ (¥/**) r^l LINE S*t LET S*«S*-i-" 

•^1 IF Biai-"y* iHe«4 go to too 

35t-s rF Af-^0^- THEN GO TO 20O 

SfcO tF Ai<"l" OR A*>"A** THEN G 

TO 3<*0 

:i3fO CLS I GO TO OAL Af*1000 

>8Ci GO TO Khi:i 

40C1 REN '>i:i?.X ALTER &ELAV XX^^X 

410 CLS I [NPUT "ENTER TtME ML 
flV <0 TO n\*\ LINE Oti IF O*-**" 
\¥^H IK) TO 20<* 

411 IF LCN 04 >t THEN QO TO 410 
4^:i IF a*- "O" OR Q#>^'9** THEN 

TO 4lO 

43<:i POKE USR -B" + J, «^#WAL Q4>*1 

44*,-* GO TO 200 

SO<i l*EM ^X^X DEFINE KEVS X513tX 

S05 LET K*-^'" 

510 RESTOf^e SlOi DATA "RIQWT*^^" 
LEF T '■ , ^DOWiN " , ^'UP^ # "F I RE" 

',u CLS s PRINT AT S,0 

:^*^!S LET fl-UBR ^*C- 

530 READ At! PRINT TAfi iOiA*|TA 

^O RAf^DOMlIE A I POKE DEFN+UPE 

£r 2S6?0! POvE DEFN-4'2«PEEK 23:471 

S50 IF H^EVtO""^ THEN SO TO 5 

55S IF INKEY*--^^ THEN GO TO S5 

5t0 LET L-USR E>EFNl LET A4-INKE 
Yt 

5^5 FOR G-1 TO LEN ^il IF kf^S) 
-A* THEN GO TO 550 

570 ICXT S 

trJ^ JF A#^-0* Oft A45*<?* THEN I 
F fl*:**A'' OR At>'|'' THEN GO TO 5 
50 

5B0 PRINT CHR* ^lAS 

M3 BEEP .i,3ai LET K**K«+A* 

590 ^JE-^ A«-A#2l I^ A-'65394 THCN 

GO TO fcOu 

SfS GO TO 530 

400 REM 

410 PRINT 'TAB tr'ARE THESE AL 
RIGHT 7" 

6^0 IF JP*;E¥*-"Y" THEN 150 TO 2 
00 

430 IF INft:EV«*''N'' THEN GO TO ^ 
00 

440 SO TO 420 

700 REM yLX%y. ALTER COLOUR XX%% 

710 CLS I INPUT "PAPER i "i LJN 
E P*l IF P#-"" THEN GO TD 200 

7j*l IF P*IU<"0" OR P#UI>"7'' 
R LEN PS>t THEN GO TO 7iO 
720 INPUT -INK ■ "I LINE I«i IF 



14-"^ THEN GO TO 200 

725 IF I4(IK^*0" Of^ I*(l>>-7" O 
R LEN I*>l THEN GO TO 720 

730 IF P4-I* THEN SO TO 710 

740 POKE USR ^'S**+4tVAL P*i POKE 

USR ^*B'*+7,VAL 14 

750 BORDER VAL P4i PAPER VAL P« 
t INK VAL Iti CLS i POti^e 23424 ,p 
EEK 25493 

740 GO TO 2O0 
lOOO REM XXXy, EDIT XXXK 
1010 LET L-USR GET 
102O IF Q*-"DN " THEN LET L-USR 

GRID 
107O PRINT COlAT O, 2er*M0D£'" | AT 
l»23| INVERSE \\Z%i TO 4) 
SO&O LET L-USR CURSOR 
1090 POKE 45102*1 
IIOC^ REii XXXX MAIN XXXX 
1105 LET J(-PEEK USR 'S"! LET V*^ 
EEK <USR "B" + n 

lliO IF Z#f2)<>''R" Oft UiC-99^ OR 
N-MEM THEN GO TO 1170 
1130 OVER li FOR F-1 TO 2i PLOT 
M\Vi DRAW LX-X,L¥-Vi NEKT Fi OVE 
R 

1150 PRINT CO|AT OtOn *"Hi **| TAB 5- 
LEN (GTR4 ABS ^L)C-XM |ASB <LK-)«) 
I AT UOi^Vi-iTAB S-LEN (STR4 ABS 

(LV^VJ J pABS (LV'-V) 
1140 GO TO 1200 

1170 PRINT CO I AT 0^0| -Ki "| TAB 3- 
LEN {StR4 XMKlAT I ^0| "Vl "| TAB Z 
-LEN ISTR4 YMV 
IZOO REM 

1210 tP PEE^ 45102*0 THEN GO BU 
B 17001 PO*<E 45102,1 
1220 IF IlHtt<E¥i«CHR4 13 THEN LET 

Z«-24r5 TO >-p-l4« TO 4M PRINT C 
Of AT 1 , 28t [ NVERSE U 24 C TO 4 M 
^EP . 1 ^30 

1300 IF INiCEV4-" ' THEN LET L-U 
SR CU«^aHj LET L-USR STOftEi &0 T 
20Cr 

160<:i GO TO 1100 
170O ACM 

1 710 IF I*UI»"P'' THEN SO TO 90 
00 

1720 IF »C2I-"E" THEN GO TO 82 
00 

1730 IF Z«Uli*'*D" THEN GO TO Si 
00 

1740 IF I*t|l»-C" THEN GO TO 84 
OO 

1750 RETURN 

2000 REM XKKX GRID XXXX 
2O10 INPUT 'ENTER DIMENSION "^ | L 
INE a#1 [F O*-"" TH£N GO TO 200 
202i:> IF LEN a* ^2 r^CN go to 201 
O 
2025 LET 04-Q4+^ "i IF Q4i2»-" " 

THEN GO TO 2040 
203CJ IF a«UI<'-0^* OR 04<1)>"9"^ O 
R P4(2J<*0^^ OR Q*r2J>'*9" THEN G 

TO 20tO 

204O IF VAL 04<S OR VAL Q4>40 TH 

EN DO TO 201O 

20&0 CL^ i POKE UBft ■D-*7,yAL 04 

1 LET L-USft ORI&i LET L-USR PEWA 
w 

2055 IF G«-"ON >- THEN LET L-U3R 

STORE 

2040 PWINT COiAT O, Of "ALRIGHT? \ 
V/NI** 

2070 IF IN^E¥*-'*V« TMEN 00 TO 2 
00 

20aO IF INt^^EYS-^N" THEN GO TO 2 
010 

SO^JO GO TO 2070 

;'999 STOP 

'iiDO REM %^A%X PRINTOUT %%XX 

.^u05 IF N-HEM THEN GO TO 4Ot0 

3010 F^INT AT 3,0i*^DO YOU WIGH F 

Oft J-- 

3020 PRINT ^^1 A COPY OF THE STR 
UCTURE Oft-* -2 A LISTING OF THE P 
ROSRAM'- 



3025 PRINT -«pAi&« - RETURf^l TQ M 

EMU" 

303O LET A4"INi^EY4 

J040 IF A4«"l" T«:N go TQ 3|00 

3050 IF A4*"2" Th«N PRINT COiAT 

OpOi'spac* - HALT PR1NTIE4G''? LP 
R I NT I NVE RSE 1 1 " STAR T ^' i LET OUT 
«li GO SUB 45001 LPRINT INVERSF 

ir' FINISH*' I GO TO 20O 
S04O IF ft»< >" ■* THEN GO TO 30iu 
3070 GO TO 200 

3100 REM X'jCXX STR PRlNTOUf V.XXX 
3110 LET L'-USR BET 
31 20 COPY 
31 ISO BEEP -5*TOi GO TO 200 

^ ' REM y^XXX VIEW PftOG X%%7, 

4aUJ IF N^MEM THEN Pf^lNT "A STft 
UCTURE HAS YET-* "TO BC ENTERED-" 
I GO TO 9500 

4015 PRINT £0|AT 0,0{ "«pjic« - EX 
1T« 

4020 PRINT INVERSE l|-START*i L 
ET OUT«0] GO SUB 4500| PRINT IN 
VERSE li "FINISH" 
4030 GO TO 95O0 
45O0 REM XXXX DECODE XXXX 
450T5 LET LH-l 
4510 LET Fi-MEM 

4S20 JF PEEK F-pl THEN LET Q4--P 
LOT ''+STR# I PEEK tF+ill+'* , "^BT 
R* (PEEK SF*2JJ 

4530 IF PEEr F-2 THEN LET 0**"D 
RAW "#-STRl <PEEK CF+n -PEEK (F-2 
J J*" ^ ■+STR4 <PEEK (F*2*-PEEK ( 
F-1 >> 

4540 IF PEEK F-3 THEN LET Ot-^-C i 
IRCLE "+BTR* (PEEK (F*in+" , --^ 
STR* (PEEK (F+2)J+'' , "+ST#^4 <PE 
EK fF*3J \ I LET F-F+3 
4545 LET F-F+3 

4544 IF INKEY*-" ** THEN BEEP .2 
,25t RETURN 

4S50 IF OUT-O THEN PRINT U4i LE 
T LN-LN+li IF LN-21 THEN PRINT 
COfAT 0,Ol'»p«» - EXIT** **ott^*r 
^ CONTINUE"! PAUSE Oi LET LN'^di 
CLS 

4540 IF QUT-l THEN LPRINT 0« 
4570 IF F-N THEN RETURN 
4580 GO TO 4520 
5000 ftEM XXy.X SAVE XXXX 
50O5 IF N-NEM THEN PRINT ^ THERE 

IS NO STRUCTURE TO SAVE. « g G 

TO 9500 

5010 PRINT "-WHAT DO VOU UI&H TO 
CALL THE STI^JCTURE? UO CHRS 

S020 INPUT LINE A*i IF A*-*** Oft 
LEN A*>iO THEN GO TO 5020 

5030 RANDOMIZE <N-MEIi> 

504 O PQhE MEM-2^P££^- 234 70 1 POKE 
MEM- I, PEEK 23471 

5050 P04CE N|Oi ^IVE AiCODE MEM- 2 

,N-l1EH+2 

5040 PRINT "THE STmjCTURE HAS 

liEEN SAVED* ^" "YOU MAY STOP THE T 

APE.! GO TO 9500 

4000 REM y.XXX LOAD XXK3C 

4010 PRINT -WHAT IS THE STRUCT LJR 

E called:^ « 

4020 PRINT 'IF THE NAME IS UNKM 

OWN iJUST PRESS imt»r-'- 

4030 INPUT LINE A4 

4040 LOAD AVCODE MEM- 2 

6050 LET N^MEM+^PEE^^ ^MEtt-2^ + ^PEE 

K (MEM-I)«254I 

40^0 CLS I GO SUP BSOOi LET L-UB 

R STORE I GO TO 9500 

eOOO REM XXiX PLOT XXXX 

8010 IF PEEK rN-2)-lP£EK USR "B** 

1 AND <FEE*< (N-in-<PEEk (USft "S 
"+U J THEN RETURN 
8020 BEEP .2i25j POKE H^Xt POf E 
N+ 1 , PE EK USR " B ■ 1 POKE N* 2 , PEE K 

CUSft '&•* + ! J t LET N-N+31 PLOT PEE 
K USR "B^^PEEK <USR "B«*ll 
8025 LET LK^PEEK \J^^ -^B" I LET LY 
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'FEEK cUSfi "e*-i-lJ 

giOC» «€M %X3tX WflW %%%% 

a 1 05 tl^ M-MEM THEN f^EtURN 

enO IF PCEK IN-*} -3 Of* (^E£K CW* 

2 J -PEEK USft "»" A«D PEEK IN-U-P 

EEK fUSR -B"*U TH£N RETURN 

Bii5 LET L-USR CURSOR 

ai20 PLOT PEEK uSft *-B",PeE*; (U8R 

8125 WAN PEEK IN-SJ'-PEEi^ USR "i 
"*PEEr <N-U-PEEK tUSR "B'^ftl 
etlO BEEP .2«25i PDK£ ri,2t POKE 
N+UPEEK USR "B"l POKE N+2iPEEK 
CUS#^ "B"*lli LEt H^H*S 
ei4<> LET UK-PEEK USR "*ft"i LET L¥ 
-PEEK lUQR "B"+l ) 
€!5C^ LET L-USI^ CURSORi RETURN 
S2CiO M£rt ^X*jt% DELETE %XX% 
B2i0 IF N-HEM TH€N BEEP . 1 «M^I 
RETURN 

@220 IF l>CEK (N-&}4i3 ^WD N>3 THE 
N LET N-N-61 LET LJt-^^i GO TO 
3250 

B230 LET Nl-N-3 

S240 LET LX-P£EK IN-^J ■ LET LV-F 
EE!K (N~ll 

8250 BEEP .2»20i CLS 
B^m DO BUB B^€M>t LET L"UeR CURB 
OR 

8270 RETURN 

B^OQ REH %%%% SCREEN UPOATE %%%% 
aSOS IF et«"ON " THEN LET L-USR 

e^lO roiCE H^Qt LET L-USR ODRAW 
8320 l^iNT COiAT 0»2a( '-NOM^i AT 
l,28t INV1ER5E ItZ'C TO 41 

K3^J Rerufltj 

e6CM> REM 7r/.%X CIRCLE X%X% 

86 10 IF K+R>235 OR ^-R* ^ OR Y+R> 

|?S OR V-R<0 TMEM BEEP - I ^ -30i 

RETURN 

©610 BEEP .2,25 

96J.5 LET L*IJ&R CURSOR 

B640 &Q SUB B650i GO TO @700 

SA50 R€rt ^X:£% C, CURSORS %%%% 

B^hCt OVER ]i PLOT X+R,¥l PLOT K- 

RiVt PLOT X,V+R| Ft,OT X,¥-Ri QVE 

R O 

8670 RETURN 

©1,99 REM y.^^cX CLOC^ %3&XX 

8700 IF lNkE¥*"*^ ** THEN GO TO 8 

e7CH IF PEEK CMSR "8«*+2J THEN (i 
TO 8710 

8702 LET A«-iNKEV«t P«INT COiAT 
Otfll "Rt "iRl" ** 

8703 IF A>*KtUI ThCN EF Jr+R-.25 
S AND X-R>0 AND ¥+ft< S 73 AND V-R > 
O THEN GO SUB ^650 1 LET R-R#lt 
00 SUB 86501 SO TO B7O0 

8704 [F A«»K*{2) AND R>t THEN 
D SUB SftSOt LET R-R-ti GO SuB St 
50; GO TO S700 

8^05 IF Aii-K*tSI TNEN IF PEEK i 

N-4J03 01^ PEEK iH^lOt OR PEEK 
CN-4JOV OR PEEK IH-:j)<>R THEN 
CIRCLE XtV^Ri LET LX*-*?^^! BEEP 

* 2.251 LET L-UBR CURSOR* POKE N* 

3i POKE N+UKi POKE N+2,¥i POKE 

N+3,Ri LET N»N^^l RETUf^ 

8706 (30 to B700 

a7|0 AEM %%%% KEMP %%%X 

B7l2 LET J -IN 31 

&7I3 IF l-l THEN IF lt+H^.255 AND 
X-ft>0 AND V*R<175 AND V-RX* THE 

N GO BUB BA50I LET R<R+li GO BU 

B 8650 t 80 to ^700 

8714 IF l»2 AND R>1 THEN 80 SUB 
8650] LET R'^-ti 00 SUB S630i 3 

O TO 8700 

8715 IF I^l^ THEN IF PEEK (N-6J 
< >3 OR PEEK IN^5l< >K OR PEEK fN- 
41*: >¥ OR PEEK iN-3><>R THEN CIR 
CLE X.V^Ri LET LK-9^91 BEEP -2*2 
5t LET L*USR CURSORi PGlCE N,3i P 
DKE N+J^Xi POKE N*2*ys PtKE N*3, 
Ri LET HmH*ifi RETURN 

871 6 GO TO 8700 



G720 REM 

9725 IF INKE¥t"* * Tl«N GO TO 8 

7ZS 

8730 KtP .2,151 LET L*U9R CURSO 

Ri SO TO 0650 

^500 REM tX%% WAIT %%%X 

9SI0 INPUT ""J f^lHJ €0%^ PRESS 

*p«f;* TO RETURN TO HENU*' 

^20 IF INKEV*-* * THEN GO TO 9 

520 

9525 IF I^EVtO'^ - THEN BO TO 

9325 

9530 GD TO 200 

9&O0 RCPf %7.%X MCODE XXXX 

96 iO RESTORE 9&0<3t LET L-97O0 

9620 F»EAD Ai tF A>30000 THEN LE 

T START-Afc LET fiVTE-Oi LET TOT-0 

I LET L-L+li @0 TO 962^ 

9630 IF A>255 THEN IF AOTOT TH 

EN PRINT "ERfraR IN LINE -fLi ST 

OP 

9640 IF A>255 THEN LET TOT-0 i L 

ET L-L+lt 00 TO 9620 

9650 IF A*-- 99"? THEN RETURN 

9660 POKE START+BVTE^A* LET ©YTE 

**ByT£+li LET TOT-TQT+Ai ©O TO ^& 

20 

96W REM DATA 

9700 DATA 6OO0O 

9701 DATA 42,111 ,235, 6a t 77,50,90 
p 259*254 , , 40 t3t205 , 66 ^ 235 , 24 , 1 7 
73 

9702 DATA 3,205,S,2:i5» 124, 254 , 17 
9 , 5 ;: , 1 , 3 7 , 254 * 2 1 32 , 1 » 36 1 1 24 . 1 524 

9703 DATA 184,32,3,125,185,200,2 
^9 , 20FS, J 70 , 2W t2» 1 34 , II 1 ,235 . 12 
5,198,2495 

9704 DATA 3,50,96,255, 124,214 ,3 ^ 
50, 97, 255, 205, 170, 234 ,SBt 99, 255, 
2168 

9705 DATA 14,0,71*11,120,234,0,3 
2, 250, 201 «237, 75, 1 1 1, 235* 33, 88 » I 
732 

^?706 DATA 255,22,8,89,203,126,40 
,59, 1 20,254,176,48,54,213,229,19 
7,2093 

9707 DATA l2l ,230,7,95 » 203*57,20 
3,57,203,57,62,175, 144,71,230,56 
*197l 

9708 DATA 203, 39, 203, 39, 177, 1 1 1 , 
120,23Op7,i03pl2O,230,l<*2,2O3,63 
,203,2243 

9709 DATA 63,203,63, 132,198,64,1 
03,67.4,175,55,31,16,253,193,174 

»1794 

9710 DATA n9, 225, 209,12,203, 6, 2 
1,122,254,0,32,184,75,5*35, 125,1 
627 

9711 DATA as*, 96p32, 173,201, 197 » 
1 7 , 1 04 , 255, 205 ,54 ,235 , 56 ,6, 125 , 2 
54,2264 

9712 DATA 352,40,1,44,205,54,235 
,56,6, 125,254, 253.40, I ,45,205, 18 
16 

97 1 3 DATA S4 ,235 , 56, I , 37 , 205,54 , 
233 , 56 , 1 , 36 ,205 , 54 , 235 , 1 93, 216 , 1 
873 

9714 DATA 62,0,50,78,254,201,26, 
4 9, 7], 26, 19, 21 9, 254*203, 63, 16, 1 5 
61 

9715 DATA 252^201 ,219, 31 ,203,71 , 
40,6, 125,254,252,40,1 ,44,219,31 , 
1909 

9716 DATA 203,79,40,6,125,254,25 
3, 40, S, 45.219, 31, 203, 87, 40, 1,1 62 



9717 DATA 37,203,95,40,1,36,203, 
103,200,62,0,50,76,254,201,128,1 
691 

9718 DATA 88,17,104,255,14,1,6,8 
,19,62,255,145,103,121, 135^79, 14 
12 

9719 DATA 124,18,27,219,254,46,1 
,203,71,40,12,203.63,103,44,125, 
1553 

9720 DATA 254,6,40,6,124,24,240, 
125, 1 8, 201,16,220, 62, 0,18,^^01,15 
55 

9721 DATA 1 ,0,24,33,0,64| 17,80, 1 
95,237, 176*201 , 1 ,0,24,33, 1086 

9722 DATA 80,195,17,0,64,237,176 
,20 1,42, 100,235, 126, 35, 254 ,0,2«> 
, 1982 

9723 DATA 254,1,32,11,78,33,70,3 
5,229,205*223,34,223,24,236,234, 
1946 

9724 DATA 2,32,15,78,35,70,35,23 
7,67, L76, 92, 229, 20^, 251 ,233,225, 
1904 

9725 DATA 24,217,254,3,192,78,35 
, 70 . 35,237 , 67 , 1 25,92 , 1 26 , 33 , 35 , 1 
625 

9726 DATA 35,50,176,92,229,205,5 
1,236,223,24,192,217,229,217,33, 
176 2387 

9727 DATA 92,126,111,38,0,229^33 
, 125,92, 126,111,38,0,209, 167,235 
il732 

97M DATA 237,82,205,91,236,33,1 
77,92,126,111,30,0,229,33,126,92 
,190e 

9729 DATA 126, 1 U ,3^,0,209, 167,2 
35,237,82,303,91 ,236,205,119,36, 
217,2314 

9730 DATA 723,217,201,217,229,21 
7,33. 125,92, 126, lU ,38,0,205,91, 
236 , 2363 

9731 DATA 33,136,^2,126,111,38,0 
, 205 ,91, 236 , 33 , 1 76 , 92 , 1 26 , 1 1 1 , 38 
, 1 634 

9732 DATA O, 205, 91 ,236 t 205,45,35 
, 21 7, 225,2 1 7, TOl, 175,95,203,124, 
40,2314 

9?33 DATA 2,30,255,85,76,71,195, 

182, 42, I 7, 193, 236. 21, 237, 83, 54, I 

779 

9734 DATA 92,20,33|0,61 , 126, 18,2 

54,60,32,3,62,126,18,19,35,959 

9733 DATA 1 24 , 254 ,64 , 32 , 240, 20 1 , 
58,119,235,87,33,0,0,68,77,229,1 
841 

9736 DATA 213,205,229,34,209,225 
1 36 , 36 , 1 24 , 254 , 1 76, 32 , 240, 38 , , | 
25,2176 

9737 DATA 138,111,48,233,33,0,0, 
68,77,229,213,205.229,34,209,225 
,2052 

9738 DATA 44,44,125,254,0.32,240 
,46,0, 124,138,103,206,00.40,231 , 
201,1916 

9739 DATA 65025 

^740 DATA 243,62,253,237,71,237, 
94,251.201,245,197,213,229,221.2 
29 , 253, 229, 33 , 76, 254 , 78 , 35, 70 , 35 
,126,33,254,2.32,11,253,225,221, 
225,225,209,193,241,195,56,0,254 
, , 40 , 231 , 237 ,67 , 53 , 254 , 229 , 1 97 , 
205 , 96, 234 , 1 93,225 , 24 ,210,9306 
9800 DATA -999 
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Weleome to 2nd 
Generation Breakout. 



ArtcanoJd 

Imagine 

£7.9S 



V fint raactlon when I saw this 
wQi to fhink that Imogine hod o 
bit ot o cheek to fry and poss otl 
a lorled up version ol Breakout 
as some sort of spooa oge 
nwgo-gdma But then I've always 
be^n o sucker tor o good game 
Of Breakout and alter a couple 
61 Mm I soon found mysetf 
hooked 

When vou reod the Instruc- 
tions on the cassette Inlay yotj 
gef o tol ot drivel obout your 
Arkonopd mothership being 
destroyed and your escape 
wssel. the Vous, being hurled 
Into the void. It seems thot the 
woy to recreale \be molhershlp 
ii to move the \ftaus left and right 
Ofid bounce a ball agalnsl the 
borrlers ahead of yoUr Once 
VOu\« got through obout thirty 
lemls of this you get to meet the 
yimenslon changer" who can 
sow you and the mothership 
ffom the void 

What o !oad o4 rot. As I satd, 
It^ just a version of Breokoul 



tbosed on the coin*op gome by 
Taito), but Insteod of the simple 
Wfslon of the game that's been 
floating around tor yeor$ Ihts 
version has a number of added 
features thai put o bH of spark 
back Inio on old tofmulci. 

The game alarls with a simple 
bat and ball screen. In which 
the barrier Is made up of layers 
of different colourml bricks 
running horliontolly ocross the 
top of the screen. But as you 
start to hit the barrier capsules 
are reieo^ed which, if caught, 
have differing effects on your 
ship/bat Some of them slow the 
boil down, wtill$1 others orm you 
wtth lasers, Increose the si » of 
the ship provide an e^cope 
onto the next screen ond so on. 
These all odd a bit of variety to 
the action, especially as you 
con often find yourself darting 
around the screen trying to 
decide whether to go tor the 
boil or to risk QK^tr^g after the 
capsules. 

There ore also differenl types 
of taiiens' trapped behind the 
barriers. These oreni deadly, but 
once they're set free you con 
bounce the ball off them and 
rack yp a lew polntBi 

On later screens the shape of 
the barrier becomes more 
com pi ex ond jusi to moke lite 
even more difllcult certain types 
Of bricks are horder to deftroy 
than ottiers, while some ore 
oompietety indeslnictible so 




yoy1l have o hard time controll- 
ing the movement of the ball 
w*eii enough to find the barrlerTi 
week spots. 

There ore o coupfe of minor 
lmpfOM§fTi0i>ts that could be 
mode: tt^e ship responds quite 
well to keyboard control, though 
It sometimes gets o little bit jerkvi 
ond ( wasn't too keen on using It 
with a }oysftek- ^d the collision 
detection is a bit suspect at 
tlmes^ as the ball con sometimes 

go right through ttie bat when It 
>oked certain that you'd hit It 
solidly 

It^ almost embarrassing to 
admit, w+th all Ifie mego-sfate-of- 
the^rNirca de-adventures going 
O round, thot you con get 
hooked on something as simple 
ond old-toshioned os Breakout, 
but offer ali, it's one of those 
oldies byl goodies that can gel 
you completely hooked, ond 
Arkanoids is currently the game 
thot gets played most In our 
offica It's only the relatively high 
price thai stops It getting on 
ufiresefved monster hit. tight 
quid Is o bit much to* ony 
vefttofi 6l Breakout these days, 
biJt jytofiolds Is about the best 
^^^ersiofi thot you re likely to gel. 
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Nm o numti«f o* pfotty aver- 
age budgei tiilei, Creotl^ 
Spbrlci ho'W come up witti a 
pf«t1v average budget shoal 
em up colled x^n ^port irom 
rhe tqc^i itiat They've probobly 
mf ringed somebody e lie's 
copyright somevvhere in ihe 
packaging of the garrieb there*! 
not an owfuk loi to soy obout the 
9a me 

It's one ol I hose gomes 
where you control fhe last 
surviving croft in itie spooe leel 
which delends your hmne 
pione^, and Jl^ up to you to io^ 
Ihe world liorn Ihe alien Iteef. 
The oilens In this gome are 
colled Argons ond fhey've lon- 
<*ed a numbef o< ground inslol^ 
otioTH gathered logethef in tour 
sectors on ihe pianels surface 
The$e Jnsioii>ofion» ore pfoiec- 
ted from the o\f by othef alien 
craft, byt you\^ #tH got to blast 
your way through cHld bomb 
the Jot. 



Usfng reviewer^ shorthand i 
suppOM thot Xen couid t>e5J tw 
summed up as o budger Llght- 
torce, untortunofely it isn^l In the 
tome teogue as the ofigirKit 
The pdme requisite tor any 
thooi em lip has to be the 
speed and re*ponsivenes* o( 
control — o shoo! em up ihot 
plodt otorig ol a snail's pace is 
a woile ol time ond while Xen 
Isnl ffKjf slow 4t Ivit reoMy tasi 
enough to buifd up much 
excitement. The graphics ore 
all quite biooky, though ihere is 
some quite smooth scfoM^ng 
and anim-atlon. There's nothing 
obviously wrong with Xen, but 
it's too average to ftond out 
amongst ihe crowds of other 
iJmHariy priced tJIfes. 





PeHnitely o gome lor the 
dubious losfe mpoilment. Sef 
in Q hospital that's severeiy 
undefeated, you play none 
other ItKin Mod Nune hof^i^ii as 
she tries to slop kamikoie 
squads of babies coming to 
harm by iMiggIng down medl^ 
Ine; stickfng their fingers ^n light 
sockets Of crowiing to the end 
ol the corridor or>d plummeting 
down the \\H shaft. Ydu score 
points by picking up bobies 
ofKJ placing them bock In their 
coi^ 5ofne babies immediately 
rebound bock onto the flooi 
like gymnasts, 

Eoch levei cofvslsts ol three 
floors of the hospiloi and the 
bobies crawl from ten to right 
towards rhe dreaded Ntt shaft. 
The lift connects oil the isoors 
and your major decision fes 
sporting wttich floor is about to 



beccn .r- -J .-- rt^ntiol disaster 
area. UnUise NHS nunes you are 
pfOM)ded wttt\ ttun gos which 
pousef the screen when Things 
get hectic 01 lowing you time to 
think out your neirl lite saving 
move 

The graphics ore lurprii- 
Ingly good ond if your fensa of 
humour stretches to w«lng fhe 
lunny side o( the game you 
couid well enicy this one As a 
gome In Itself without the 
babies in leopordy Ideo, Mad 
Nune would be a ilttle lacking 
In the action department bul 
when you see those bobies 
heoding lor the open lift shofi 
it^ ditficult r^oi to press the stun 
gos button and love them. A 
budget oddity. 




^OMBOF 
SYRINX 
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Tomb qt Syrinx Is a sub iel Willy 
game in which you ore troped 
In the otofemeniioned tomia 
ond homtQ find the 11 ve keys of 
^rE£ In ondef to ^^ap&. Vou'w 
oDf Q iaser to kaii the Guordions 
[a load c4 blocky ll^le sprites} 
with, ond you move around the 
mqie simply by moving up^ 
dowti, lefli^ight, without e»n ttie 
blessing of a jump button to 
liven ttiTngi up 



The graph ^cs are itorte-o^thfr 
art circa WS3, and the moie 
scrolls lerkNy os you move trom 
one room to anoihef. There^ o 
btt d "House" music ii>ctud€d on 
the tape, ond the gome 
crashed thirty seconds into nvf 
second gome to I had to re- 
load and sfoft oil over ogoin. 





lUDOE DREDD 



tou am m# or\m and ofiiy 
^doe Of^d ond M*QO Ckty 
Ones I G^ chance to slop crime 
Md^plng throuQh Ihe streets 
Now CI Totr you con b« ih« 
3000 AD comic book h#ro as 
you pafrol the itreets on vt>uf 
lowmctier bik^ 

Ydu ore ormed witfi your 
"hWOlver" gun fhat can ffre iIk 
<Mifenf projecllies which you 
me to ^tarreEst" iti© Q^ips o* such 
»vll crirriies OS niurder, tapping 

ImygQlng). sioohle giondtng 
Of>d tODOcco smofc-Sng. 

A secKM o* your polrol area 
of Mego City One worm of ony 
crmes »n progress. Mov^ fha 
bike <K«r o crime to rush fo the 
icene The sc^ne r>ow chonges 
lO Itift fompc, lifts ond swompi 
tisl taini ttift otfy wh^ch Is popu- 
lofecf t]y oil loffi of lowhte^ Vbu 
ore li&re lo Orreil o fnurdefw. 
and since gunning down inno^ 
04nt people 1$ frowned on, 
mutil botiw gnl on wllti the lobi 
jiAOe myrdvr Is o minor crime 
you decide tg give the p«rp o 
chance and select the i4ait 
mporue lew&l This shouts "haH" 
ot the pe-i'p when you pre^ the 
tire button. Warn, the next l^v^i 
Mp^ tir#s o warning shol bul the 
mM common mod« uted ii 
till 

Pres&lng1tii#«fiif key swops 
bi/tm^i tiv««dHtamrel dlspteryi 



thot dppear at the bottom o* 
the screen which ore rh© cr^me 
report, informing yoti d th# 
perps iati reported whem^ 
Qbouti vour current iocotion 
and display ihowtng your 
response level, buile! fypei, 
$core ond enef gy gouge 

Finally, you track him down 
in the rot infested fwomp and 
yell hH3ifl He not only ignore* 
yo^f commond he shoolt ol 
yoy. This Is no problem to o 
repres^ntottve of the Justice 
Oeportment os you swap to KILL 
lev^ip select nofmol busletisond 
gun him down. They ail go 
quietly eMenluoliyl 

fw more periistent ; erpi 
ycHj can moke um ol ttie 
tpttcioiitt bulletf tuch ot 
ormour piercing, thai con tire 
through the gon-bes platforms 
mcendlary and high esepkUitve 
that pock on eictio punch, 
ricochet for bouncing oround 
corners (molce sure you doni hit 
youneif) ond the heot seekeft 
thot oiwOY^ gel their man. 

Unfortunoteiy you tiovenl 
got time To shoot It out with 
every perp os you i>o^ lo get 
bock to the sector map ond 
onto another crime if you don't 
vouTi io^e the gome os soon as 
eight crimen oppeor in your 
sector. 

itouli soon Nnd out ttiot even 
Judges con be kified, but 
lucltTly thU isn't fotal os o 
rep^ocement is rushed to the 
lector 

At times Ifs tiard to remem< 
ber that you're supposed to be 




lt>e good guy ^^ V^^ ^^^ arrest 
perpi by gunning them down, 
ibu eon also gain bonus points 
by ridding ine city ot other 
vermin such as rots ond droidi 
that roam free In the seedy $ide 
of the city Such as the swamp 
ond the Nor mo n Tebbit biocic. 
Hc^iwm, vou'tii soon kf\om when 
you'M snot something you 
shouldnl hovet os your score 
will plummet. 

Ttie game captures the 
atmosphere ot crime fighting in 
the tuture o I though It t\a% 
ftmyied trom the comic choroc- 
ter which will no doubt onnoy 
the connoisseurSb The re£t of ui 
will love if^ "Go Ofi perp moke 
my dovf" 
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TIMEFLiGHT 
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CRUs re^ounctied budget lobel 
gen oir ^ o iesi tt>on power^ 
packed storl with this dated 
little shoot 'em up Ttmetrighf 
reminds me ol o vefy simple 
space combat game thot i 
ployed on o TV gom^s console 
at>out six or seven years aga fn 
which you control a spoceship 
which flies around coilecting 
o^ect^ ond ot the some rime 
ovoldlngidestToying the enemy 
oirciofi fnot Ofe forbdortiiv tlying 
Ofound. 

\n this case the objects ore 
the kxjr letters which speit Out 
ihe word WAR?, ond once 
you've gothered them fogether 
you move onto the ne^ time 
tOi^ which Is exactly the some 
OS the lirsf. o port trom hoving q 
lew mofe enemy shl^H in it 



Control Of your cj^oft corwist* 
of relating fetter I ghl ortd firing 
l^le peiiet^ 0Cf04S the screen 
The 'time zone' igndscape 
scroits under as you mowe^ $o 
rhoi your *h(p i% o(woys pos^ 
tioTied mote or less in the centre 
of the icfeen. On my tl^rst 
ottempt I sot there ond did 
nothing, Just lelting the ship fly 
up the screen on its own ond I 
got haifwoy through the 
second lev^t betofe i needed lo 
do anylhing to ovoid geHlno 
blown up $0 the gome doesn ! 
exocfly score high rrKirki for 
oddictivenets 

for nostalgia bulb only 
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The debut gome from Ariola- 
sotfs new label costs you as 
Normon the Wise cat who mu^ 
bottle the evil Mouron. His 
friend The WiMid Nltormiss hos 
told him ot the Orb ol llle ihot 
Normon mu*t find to free fhe 
lorid from Mouron% evil griu The 
gome plots Normons atlempi to 
complete h\% vital quest. 

The screen ^hows a typical 
Knight Lore ^ie 30 Orcade 
odventure Fondscape pocked 
ful^ ol Irees ond boulders to 
block Norman's path, populo- 
ted by Mouron'i min^omio rob 
our hero of hii nine tives ond 
deadly cot ealing plonts and 
mines fo keep you on your 
feline toes. 

A series ot loons beneoth the 
moin disploy can t>e acceded 



by pressing Ihe fire button ond 
allow Norman to pick up drop 
and ejtomine objects thot 
might hetp him in his quest, 
iood, save ond hoPf his gome 
posjlton, and choose orKl lire 
two dltterent weopons oiong 
with on energy and number of 
lives display. 

Untofiunotely as with many 
other Spectrum arcade adven- 
tures Ihe graphics ond anim- 
ation. oNhough impressive, 
ilovtft down dramaticailY wt>en 
ttieie are three or more critters 
on ttie ion^n. Despite \h\%. 
OreyMI Is o tine exomple of 
orcade odvef^rlng in which 
you ml^ hcne O whisker of a 
chonce to ge4 the boflom of tt>e 
tail 
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KOBYASHI 
NARU 

Moslsi tiufite 



Vbu siand in o closed chamber 
on lUe worJd of Voor Ah#od of 
you are fhree porlali rhot l#a<j 
1o three quesn thai you mu^ 
complefe fo learn the ways of 
ttie fmmoffo) FoU ond you diel 

TNi Is ftie triple ques;! ol 
MMtorltonlc's luperb cut price 
icon driven Qraph^cs odvenlure 
fhoi miroduc^i o nm^\ new 
way of odvenluNng. 

me cenire of the screen Is 
ft Ned with o Tuncffonor' picture 
ol your current local ion wifh o 
imldMOripllon below ir Aba^ 
1f>e plefure Js a message win- 
dow ihrough which computef 
replies to your ootions ihot are 
performed by selecting one of 
the 23 icons thol aFlow yoy )o do 
actions such os get. drop, uset 
•electa e^eamiim ariaiy», throw. 
dtm, iwim ond lo on There am 
qlso orrow keys lo move nofthn 
soufh, eost and west and o 
load/sove icon to K^v^ your 
position on tope of In memofv 



(quicksave) In co»e d^&oth ll« 
oround the next cornef. 

Actions such os throw, giet, 
ond onoiv^e need further In- 
tormailion of whor you're f^ing 
to do It to Insleod o4 hQVlr>g ihe 
frusfrofion of lYPirtg ¥^rds Ihal 
ttie compurer doesni under 
ilpnd. you simply use the Joy^ 
stick fo pick the word oui of the 
levt OescrlptionP Ybu srill ge4 fhho 
occosJonoi Vo^J <=Qn^ do thaV 
m#«»og0 but ot l^ost yon know 
which wofds you can use leov- 
ing you to concentrote on Ihe 
probiemL 

Ihe three porfolt ore 
merged knowledge; wisdom 
ond undefsfonding ond leod lo 
quells ttKit con be oftempfled in 
any order oMhouoh orice 
you've snorted one you hove to 
Ijnish if before attempting 
another. However by using the 
memory so^i^ option you con 
aloffe your po^mon (who^e youVe 
Hvck) in one ques^, quft rhen fry 
onother. H you get nowf>efe wtth 
thot one, loading from memofy 
will refufn you lo your orlginoi 
position 

Donl expecf to soiwe the 
qufl^ in one es«ntng o$ they >& 
not eotyp but ntoirity consi^ of 
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tfloi ond error probieffis, such 
OS how do you gel o sword oui 
<jt o metal block, crawl through 
a gos lunnel without dying or 
bkpwlng yourself uft ond how 10 
get posi o monster thot has 
fenkicJ'es Jhcf grow fait&f thon 
you can desiroy them These 
con genefOtty be solved by 
orralysing everything, trying 
e^fy poi$lUe Option ond o *5w 
Impossible ones helped by a 
sprinkling oi toglcol and loferol 
thinking 



If you succeed the prize is 
immorloNly. bul is thot wohh 
dying for? One thing's for sure 
this gome is woft h every penny. 




HOW TO BE 

A HERO 



Mot*erlronte 



Character building soffwore 
hwn MoiSiemonLc's MAD label. 
Hew To Be A Hero is actually 
three gomes d the wond^r- 
oround-coliect'the objeci 
variety, collected onto one 
topet 

The ideo behind ihe gomes 
Is Ihof in eoch gome you can 
opt for ih& easy solution, which 
is to heod stroighi for the moie 
exit, or you can do It the hard 
way and ottempf to colled Ihe 
24 Hems of treasure hidden In 
each maze Vou don't need to 
be much ol o hero to reoMse 
that the freosure is going to be 
guarded by monsters who whil 
QltQCk and droin o^ your IJIe 
energy (illustrated with wocky 
computer buff humour by two 
pineoppies oi tt>e side of the 
screen) So scottered around 
the mazes are odd mono I tood 
supplies to keep you going, os 



weii OS the keys ihot you'll need 
to gel through the iocked doori 

The three games are aU very 
simikjr. arK3 only ihe dftterences 
In loyout of each maze separ- 
tes one gome from onother. 
They oil present you with the 
some sort o4 overheod view ond 
chunky btock graphic, only ihe 
mlrKjr deioils vary. In one game 
you're on explorer in on 
egyption tomb or a spoce 
sfonon or o ruined cJty. ond 
you're always iooking ibr24 bits 
of treasure 

They re oil possobie budgei 
gomes, and I suppose thai 
getllng three ol them on one 
tope Is quite good value Fortu- 
rKiiely i'm olreody such o hero 
thai I etont need to learn how 
to be one so i shonl be rushing 
out lo buy this. 






THRUST II 



Firebird 
£1 W 



Realising that they were onto a 
good thing with Ihe success ol 
Thrust. Firebird hove gone for 
more of the same with Thrust II. 

The basic ideo behind this 
gome is the same as that ol the 
originol version: you Ore pilot- 
ing a small spacecraft which 
has to collect o number of 
3.phericoi objects ond drop 
them of o certain point. The 
combined moss and inertia of 
the two l:>odies couses you oil 
sorts of navigotlonal problems, 
ond the mom choiienge oi ihe 
gome Is to m osier the sktlE^ 
required lo steer your way 
through ocross the planet's 
lond$oope 

In Thrust LI there are one or 
two spherei^ pn the surtoee o^ 
the plan el, and these can be 
picked up quite easily jusi lo 
get you stoned Where the 
gome d liters irom its predeces- 
sor I; thot the network of under^ 
ground possages is lofger and 
much rrvore complex, ond this 



lime tn«fe are olso a number ql 
deod^y alien robots potrolllng 
Ihe corridors and piclting your 
way post ihese requires a great 
deal d conoentrotion. ^fou con 
pick up chemicals thiot will 
destroy these robots but Tm 
havjnp o hQtti er^ough time 
with the spheres so I ho vent 
gotten the hang o* thot bit yet. 
Neither ot the Thrust games 
exoctly quoiif^es qs o high 
speed oicocle goma but there 
is something about tt>em which 
IS highly addictive ond quite 
ctKitlenging despite the simpii- 
city of the Dasic idea, There's 
not ihof mony good tuii- priced 
1 1 ties around ot the moment, so 
It you're looking tor something 
lo 1 1 do you over the post Chri^ 
mas doldrums, Thrust l\ could 
be Jusf the thing. 
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RUNNER 



Bust the Tnterplanetary drug ring 
in Cascades arcade game 




...THE FIGHT HAS ONLY 
JUST BEGUN! 




Sky Runner 
Cascade Gomes 
£9.95 



"W^lw ptofs roTfief involved but 
ftw gel ton \% siroighiriorword 
shoot em up fora The inlay blurb 
rambles on oboyt future 
civllJSQtIons and drug harvesting 
on distent plonets but when you 
get into th^ gqme it lucns out to 
bo o pure seek and destroy 
gome. 

Your mission \% ro command a 
two phase opera ri on ogoinsr the 
drug growers [the drug Is called 
Skv hence the title) As their 

Plantations are heovJJy guarded 
^ defence towerf; you ^ust first 
knock ftiem out piloting your 
skimmer cratt above the planet 
surface you h^^^ to blast the 
fops off (he fowefs before they 
can unleash return fire The 
threat level Ohe number <A 
mkssiles lobbed In your dlrectkon] 
OT\<i speed can be altered quife 
drastically so that making this 
on exciting gome rests mainly in 
your own honds. It you play at a 
slow speed wifh minimum 
■fhre<]f' you are likeiy to doze off 
bur Of the other eictreme Its 
virtually unplayable. So it might 
fake you some time to find the 
right level where It's still a 
challenge 

When Ihe first phase Is 
complete you ore ready to 
transfer to two wheels A 
motorbike is dropped from youi 
skimmer and sets oti through 
"the loresf 1 which meons there 
ore o few trees to ovoid 
occasionally Your aim here Is to 
rake out other bikers who ore 
prolecting Ihe nafcotic cropi A 
hQle of subtely is introduced 
here as the btkers who all look 
the some may also be members 
of your own squad. A display 
ponel tells you when the bJker 
hos been idem Hied ond whethet 
he requires blasting. 

Landing o shot on the bikers 
proves ditncult o$ they dj'lve up 
Irom behind you and disoppear 
over the horiion In the blink ot 
on eye. 

Demolishing a few enemy 
bik€^ wos as far os I got, To 
destroy the huge drug 
hor vesting machine you musi 
first destroy off the bikes. 

Sky Runner is an 
undemanding burst of blasting 
that doesn't measure up to 
Coscodes previous reieo$e, the 
flight simulotof. Ace, but should 
please those who still like their 
hngers tkmly on the fire buMoa 



liuu 



II 




ZX Computing fvlonthly * Moy 1987 



um 



i 



David Nowotnik gives a gyjded 

tour of his computer set-up and 

outlines the improvements he^ 

made. 




^. nv one individual'^ choice of 
microcomputer and selection of 
per tp hero I devices ond software 
1$ usually |u$f a matter of 
personal rasf© and need. 1 
regard myseU QS an enthuslasf ; 
hovJng progressed from ZXB1 to 
ZX Spectrum, 1 lound tfie sales 
hype wnicn accompanted ff^e 
lounch of me QL In 19S4 
Inesistobfe, Sa off went my E400 
within days o1 ttie llfst 
ami noun cement, ond my QL 
arrived o tew montfis later, with 
Its EPROM-based operating 
system precariously honging 
Irom rhe back of the machine^ 

I now have an acceptable 
JM" version QL which has given 
me two yeors' reliable servica 
Added olong the way were o 
QL compatible Mlcrovlfec CUB 
colour monitor and Epson RSBO 
Frr pf Infer. For the pockoge I 
didn't get much change out of 
£1,000 Today, by shopping 
around, you could gei a similar 
systemn brond new, for well 
under £400, Even at today'* 
prices, that represe^nt^ excellent 
value tor money, especially 
considering the package of 
softwor© provided free with the 
QL. 

Last September, the QL 
seemed fo be dead; ond the 
lemptofion to move to another 
system (noticeable in all my QL- 
ownlng friends) was high. 
Amstrod not only announced 
their tempting PC 1512 rongei, 
but seemed prepared lo bTock 
anyone developing QL- 
Compatible sysiems. Now. the 
CST's Thor' seems 10 be rolling 
off the production line New 
good-quality QL software 
continues to appeor, and there 
seems to be no shortage of QLs 
In certain retail chains iike 
-Oijcons: 

The only Hem Td wont lo 
change now Is my printer: the 
RX-80 cannot produce the near 
letter qualify [NLQJ finish of many 
more recent dot matrix printers. 
For certain letters and 
documents, the RK-80's best 
typeface just doesn't have a 
suHicientiy protessioriol' finish* 



Two features of the OL which 
have otwoys received ma|or 
criticism ore the keyboard and 
micfodrives. The feer of the 
keyboard is poor, but despite all 
the pounding thai it has 
received over the post two yeors 
(especially when my children 
play 'Karqle'lJ, my QL keyboard 
has oJwoys been 100% reliobfei 
And. after much use. ) have 
become sutliciently 
acclimatised to the feel of the 
keyboard that my typing Is no 
worse on Ihe QL Ihan on more 
prote&Sionoi keyboordl 

Cartridge care 

The microdrlve system deserved 
a bod reputation on the 
Sped rum. But the effect of this 
was thot few protessionals were 
prepared to give the system 
much ot a chance on tf>e QL, I 
\\<x^ found the QLs microdflves 
fo be no more troublesome Thori 
my experience of SV^" floppy 
disc drives. In two years. I've had 
10 throw away only hACO 
Carlridges, Corrupted files are 
rare. but. generofly ihese hove 
been successfully rescued with 
Talent's 'Cartridge Doctor' The 
main limltotlons with mic rod rives 
are the acce$$ speed, ond the 
maximum 10DK sic rage per 
cartridge. I If describe my 
answer to the speed problem a 
little later on. 

For those who do not shore 
my enthusJosm for microdrives, 
there ore several suppliers of 
disc systems for the QL. If you go 
on this route, I would suggest a 1 
Mbyte 3Va" disc system. In my 
experiencei, 3Va^ drives ore more 
reliable, quieter and taster than 
SVi" drives. Single drive systems 
cost at least £150, with an extro 
E100 for a second drive Unless 
you have a port leu la r 
requirement for extra storage 
capacity, faster occess or hove 
particularly unrelioble 
microdrives (which could be 
fixed for around £35). this extra 
expense cannot really be 
ju^iilied In terms oi mcrepsed 



eftlclency. Vou'll be buying one 
fust fo spoil yourself! 

Having previously used the 1K 
and 16KZX81, and 4eK 
Spectrum, what I found lo be o 
surprising Jimitatian on the QL 
was to hove only' 128K of RAM. 
The QL Is a particularly greedy 
machine in terms of memory 
requirements For example, ihe 
Psion appiication programs 
occupy such a large amount of 
RAM. In 'QuIK; documents are 
limited to around 1,300 words 
before the whole system slos^^ 
down to unQcceptoble levels as 
the document is partitioned 
between RAM and microdrives In 
the some woy, 'Abacus' ond 
Archive' have fairly low memory 
limits placed upon them For 
efficiency, extra RAM Is essential. 

Ram boards 

There ore o number of suppliers 
of RAM boards for the QL, I 
opted for ihe moximum 
exE>anslon of a S12K with o Thru- 
Con' board from Sandy (UK} FCR 
Ltd. At £110 It was marginally the 
cheapest at time of purchastit, 
and this company wos 
recommended by a friend as 
providers of good service. And^ 
so far I have no complaints 
obout the expansion. 

The memory board Is easily 
fitted inside the QL through t*» 
expansion port lo the left of tfi# 
Compuler. All that fs visible Is a 
connector: there in co^ I 
Change my mind about a disc 
system! 

One noticeable effect of this 
extra RAM IS the incfeosed 
operallng speed of the QL. 
External RAM s for Ihe QL use 
DRAM chips with foster access 
(Imes than the Ir^fernoi RAM, 
Ar>olher bonu* is the oblllty to 
utilise the QLs multitasking 
copabilitles a lot better. And o 
third advanlage is the ability to 
utilise fully something called 
RAM discs. 

For those who hove not come 
ocros5 rhe term be tore, ^RAM 
Discs' provide you with o volatile 
(that Is. 11 will be lost If you lurn 
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off your compyler, of you ^©-s«f 
if. or If \i eroshes) mtermedidte 
borage ioc\Uty which can be 
used wilh th© some commands 
OS you would use with 
mtcfodrivQS and floppy discs. Rsr 
exomple. RAM discs can be 
fornnarted (FORMAT ram1„_200): 
this allocates space in RAM for 
RAM discs^ Instead of giving the 
sioFage medium a name, you 
usually give a number, which is 
the number ot sectors (1 sectof= 
512KJ. Files can be LOADed. 
SAVEd, COPYed, 1q and from 
RAM discs in exocHy the same 
way as microdrlve and floppy 
disc Except for BASIC programs, 
major Increases in speed are 
possible BASIC ASCII files ord 
lokenisad" during 1h© loading 
operation- rhi^ Is the slowest step 
in loading a BASIC program, 
and using a storage device with 
faster access makes little 
difference fo fhe net speed of 
transler. 

Qflash 

Of the vorJous RAM disc 
packages available to fhe QL, t 
selected Of fash' from Eidersoft, 
priced £1S 95 The attraction was 
fhe doim fo be the losiest RAM 
disc system tor ihe QL. ond a 
lool kit supplied with this RAM 
disc which allows alt ot the 
Contenis of one microdrive to be 
liansferred to RAM disc In 7 
seconds. 

Beoring In miod the screen 
display of the QL is 32K bytes in 
sina you'll get an Impression of 
fhe speed of 'Qtlash' RAM discs 
fh rough a cartoon display The 
screen dispfoy con be changed 
B fimes a second;^ this Is 
ochieved with a BASIC program 
simply using rhe LBYTES 
command. Af best. mJcrodrfves 
M>utd give you 4 to 7 seconds 
(>er framet 

The tool kit with 'Qfjosh^ 
provides, in port icu far. two useful 
exlro commondSi MDVLOAD 
transfers all files on o microdrive 
to RAM disc in 7 14 seconds: 
F BACKUP rransfers allflfes from 
RAM disc fo microdrive In a 
similar time. In coitiblnofion, 
these two commands provide 
full microdrive cartridge back- 
up in just 3Q seconds! 

I hove found fhe exlro RAM 
ond RAM dtscs porlicularly 
usefuE In the Psion pockagesL For 
example, this is how 1 use them 
In -Quill! 

Before loading Quili; RAM 
discs are instalied, then the 
contents of the QUILL' microdrive^ 
and a document microdrive am 
loaded into two RAM discs. For 
conver^ienca I hove re written 
the boot' program to do thi$ 
aulomotically As the Qtlash' tool 
kit. For secunly reasons, requires 
thie mosier to be in mdv2 
during instollotlon of the RAM 
disos and tool kit, loading 




everything involves one 
cartridge change (swapping the 
'Qtlash' master for a documenf 
cartridge), but total loading fime 
Is about one minute I tranrferred 
the Qfiash^ RAM disc and tool kit 
files onto fhe QUILL' cartridge to 
minimise fhe wear on the 
Of lash' master. 
Using the 'CONFIG__BAS^ 

Program on the 'Quill' canridge, 
hove set up 'Quitr to expect 
program liles lo be on RAMI 
and document liles to be on 
RAM2. in this woy when the boot 
program eicecutes the main 
'Quill" machine code progrom, it 
does so o I most instontly The 
some for 'help' files and printer 
data files. 

The odvantoge fo having 
document fiies on ftAM2 is. 
ogoin, Instant' access. Normally 
ril tronsfer to RAM2 a number of 
document templates' — empty 
documents with headers, footers, 
mo f pins, fobs, eto all set up for 
partjcular types of document 
For e)(ampJe, I hove a letter 
template, wifh my address set up 
on the fop right, and 'Dear' a 
few rows dowrv, waiting for me to 
odd a nome 

Afso in ftAM2 ftronsferred from 
microdrive] ore any documents 
which I'll be working on during 
a session. These will only be Ihe 
most recent. Ws never a good 



idea to use a microdrive which 
is ctosa to being full: in this 
sifuation, overwriting o 
documenf file can get very slow. 

Keydefine 

Another package which I use 
with "Quill is 'Keydefine' from 
Psientific software This is a 
muHitasklng program, which sits 
behind the main application. 
Keydefine' can sove a lot ot 
typing of Irequently used 
phrases, sentences, and 
paragraphs. With Kevdetine' you 
con predefine ony key to hold 
tex}. In pracfise. soy in using 
'Quill', pressing ALT and the 
predefined key wll) bring 
"Keydefine' Into operation, the 
texi associated wirh thaf key is 
fed inro QuilTs input buffer, so 
will oppeor on the screen 
starring at the cursor position. It 
is possible with Keydefine" to 
inset control characters, to 
simulate pressing, for e?campte 
the function keys, ENTER, and 
TABULATE. 

Back to Qflash^ for o moment 
to explain one of my uses of 
Keydefine'. Uniike other RAM 
discs ^fems^ 'Qflash' does nof 
require you to FORMAT RAM 
discs before use Eight RAM discs 
ore available immediately you 
install the RAM disca These 
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a tics' only take up the space of 
the \\\m% you ploce in ihem [plus 
a small ororheocf)^ Ija the slia of 
the RAM discs is voriobl©, 
depending on their contents^ 
ond available RAM. This 1$ a 
very convenient s^tem as no 
space is wqsfed; the rest o1 RAM 
Is ovallable to ODOS. However, in 
©xecufing any o1 the F^ton 
programs, they will grab all 
available RAMv leaving the 
"Of I ash" RAM disc with no room 
to expond. The way around this 
problem is to create a large 
dummy tite on RAM disc [one 
program line In rhe 
boot program) just before 
estecutlng QUILU then de feting It 
once iquiir Is running, Sa in 
every 'QuIlT session, my llrst 
action hos to b^ to deloie the 
dummy file, to releose the space 
tor Ihe RAM discs. Repel itious key 
presses like this are avoided with 
Keydeflne! removing the dummy 
file Is achieved simply by 
pressing ALT and the predefined 
key 

Another time soven Once you 
are sufficiently Ibmlliar with o 
Psion program, always 'remove' 
the prompt window of the top of 
the screen, by pressing F2'. Vou'll 
be surprised at rhe difference In 
It mdkes^ In speed, and In the 
Increase in 'workspace' area you 
get on the screen. 



In producing documents with 
'QuIIV, one limitation I found wos 
to have just one set of printer 
data codes. For example^ three 
sets of printer doto would be 
required for o draft copy, a final 
copy on continyou5 paper, and 
a final copy on continuous 
sheets. Currently. I hove fiw sets 
of printer data on mlcrodrlve 
fwhich is transferred lo RAMI In 
the boot program! . The trick to 
install one o1 these files is to 
delete the pfinter_dat tile, then 
BACKUP the required file to 
rami printer dot. With all 
these modifications defined tor 
the five function keys, changing 
the printer doto on my system 
takes a couple oi seconds. 

My next project tor 'QuJir is to 
write a printer spooler' This will 
allow a document printed' to 
one of the RAM discs to be sent 
to serl (hence the printer) in the 
background — that is, a 
document can be printed out 
without tying-up the computer: It 
ieove^ the user tree to continue 
working with anottier document 
white another Is being printed. 
The 'Keydedne' cort ridge does 
contain a spooJer' program, but 
this modifies certain control 
codes, producing odd etiects 
when used with 'QuIlT 
documents. 

Another area where RAM 



discs are having a profound 
ettect is in use with Metacomco's 
C' compiler. As one of my 
favourite ianguoge^^ I was very 
annoyed with this product's slow 
compilalion speed with a 
Sfondord QL: 10 minutes for only 
Q short 'C progrom. With 
expanded RAM, RAM discs, and 
repetitive keystrokes 'Keydefine'd. 
compilation now usually takes 
under a minute. 

Toolkit 

Another product 1 find 
Invaluable is Tony Tebb's Toolkit . 
Although version II of this toolkit 
is now available J don't feel 
justified in getting that as I hove 
yet to work through Oil the edra 
facilities which version 1 
provides) lieguiar readers of ZXC 
will know that I spend a lot of 
my time Of the QL keyboard 
progrommlng in BASIC Thot work 
is mode a \o\ eosier with Too Ik 1 1'^ 
full screen editor id feel lost 
without Itl 

\ hope this description o1 my 
QL computer system might 
provide fellow QL users with o 
few tips on how they might get 
more from their machines. II you 
have any further suggestions ) 
wouJd iDe interested to heqi from 
you: we'll publish the best 0l 
these. 
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Lm-O-iype 
Bradway Software 
£8.50. 



linotype is a rather 
complicated fun program to 
oiJow yoy to use your printer like 
on electric typewriter to 
produce small pomphlets, 
publicity sheets ond the like In o 
variety of typestylesL It is one of 
the programs of the "Dumpy" 
fomlty, and. as such, oQters tor a 
very wide range of printers and 
interlaces; morower since it 
contains o hefty chunk of BASIC 
in the Ta sword 2 tradition. It con 
be readily adapted fo fit any 
storoge medium: tape, 
microdrive and discs of various 
sorts ore all catered for. Whpl 
you get lor your money la a 
master progrom ond a 12 page 
monual, nkCely produced in 
ciear typa photo reduced on o 
good quality photocopier and 
neotly bound in stiff cord covers. 
So owoy you go 

The firs! step is to use the 
master program to set up your 
own customised version. This is 
necessary because the 
installation part of the progrom 
is subsequently erased to 



provide more space for use by 
the Lln-O-Iyp© program proper. 
The master program goes 
through a series of questions 
about your printer and your 
inteiloce, asking about line 
feeds and all sorts of Other 
things. I merely selected the 
Opus Discovery Interface, and 
then Just typed in the defaults; 
this worked a treat on my Epson 
FX 60. The moster program 
finally ends by saving your 
customised program on your 
disc After that, you're away. 

Vou can use the program in 
two modesL The tirsl mode i% 
almost that of an electric 
typewriter In which the text 
which you type in Is printed out 
line at a time So i had a go at 
this [figure 1). Great fun, toa 
Printed out all sorts of things — 
even Greek and Russian fonts. 
Easyl The key to this is the way In 
which things ore changed — 
press eiftended mode and 
immediately a prompt comes 
up on the input line — 'FN?". A 
glance at the manual and you 

itflui* 1. $<Mnpi# font* ^^ 



enter the necessory letter, A to E 
for the fonts in memory F to lood 
some more (though you can1 
lood in the middfe of o llrwj 
and so on. The type style 
selected actually comes up on 
screen to he ip you. so you reolly 
see whot is hoppening before 
the printer gets hold of if. 

Emboldened by this success I 
read o Tosword file In ond 
watched it being printed out In 
a variety of styles. 
Although this is a rother nice 
little program ( managed to ftrid 
o coupJe of small bugs m it. 
principally concerning Tasword 
% files, looked in the manual 
ond found thot this sort ot 
situation was covered by O user 
support number which I used 
several times one evening: the 
bugs will be removed in your 
copies Nice to know user 
support is SO good. 

All in oil, I liked it- The cost of 
Lin-O-Type on cassette is £8 50, 
(£1.50 extra for disc, which is not 
bod], from Bradway Software of 
33, Conalan Avenue. Shettield. 



ti^irr iTou read tfte t#inoii/pe initruciion n^nu^i^ 

|1# 0^^4C.t nil SpbllM* J >»^^li a&|ki«tr* in I'lH*. 
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3^e<]th In the desert Is th« 
rheme of PSS's Tobfuk sirot^gic 
tank worgame that otso includes 
on arcade sequenca The gome 
can be played eithef against 
human or computer opposttton 
In which you play the Germans 
ond their attempt to take fobfuk. 
At ihe lime of the attack the 
oHIes hod only half finished 
loying a huge minefield Th^ 
line^ allhough Incomplete gav& 
lt>e Germans qn Imposing 
borriar fhot they ttwM el the* go 
round or get their engin€^rs to 
fknd a way through. C5n the other 
side iQv their forget, six oases 
fhot supplied the allied forces. 

As with most wargomes Tobrutt 
is played In ◦ series ot turns In 
which the opposing ormies 
moye thelf fofces and attock the 
enemy ftjsitionlr^g a joystick or 
tevboard controlled cursor; the 
Identity and strengths ol o unit 
con be displayed which 



Includes a measure d Its 
Inlantry, arllttery, armoured 
vehicle and support sitengthi 
and Its mobNity factor whLch 
determines how many i^qLiareS II 
can mcve through in □ single 
turn. Obviously in is i$ aNacted by 
terroin ond whether the unit is 
well supplied. Ail units on both 
sides need supplies that provide 
ammo and relnfof cements other- 
wise they will rapidly weaken. 
Cons<^uently. Tobfuk Is as much 
a botlle ot support os it is for 
ground. 

The Allies gain theif suppod 
from the six lor get oases ar^d will 
felreal as these ore fakers. The 
Oermqns hiave two mobile 
supply units that con service 
any ynll within six squares. So W 
you keep our troops together 
yoy tfond o better chance but 
be sure you protect the supply 
trucks Of you^ gome wilt be lost. 

Tobfuk diflen from rnost 




Stratogy amid tha 
shifting sands of ttia 
desert In this WWII 
wargaitittL 



Tobruk 
P$S 



wa f gomes w^lth ihe addition of a 
vital commor^d phose This 
phase allows you to assign your 
air support and engineers to six 
different mJssloni The olr support 
can be assigned to molntainlng 
air superiarlfy. ond supporl 
ground otiocks. Slftiilorly the 
engineers con be ordered to 
recover damaged armoured 
vehicles for repair sabotaging 
enemy Tonks and mine clearing. 
Each mission Is represented by a 
coloured box whtch chonges 
colour OS you and the enemy 
osskgn support. Red means the 
enemy's ohead in that mission, 
yellow indlcale^ that no^ne hos 
got advantage bu! green meons 
you're oheod If you get o gieen 
In ground support theri you hove 
on alrstrike or free attOCk 
ogainst any enemy unit. A green 
In mine cleoring will clear a 
square ot mines. Clear enough 
and you mighl catch the alhe$ 
with o surprise ottock. 

As with previous PSS 
Warmosfer games, TobnA OltO 
contains on arcade sequence 
that tests your abilities as a tonk 
commander. 

By pushing the loystlck you 
can seiect behween tour tank 
sfotions In <^x\ artempi to blast os 
many enemy tariks as possible 
with your otiotted ammunition. 
This fyitem wofks quite well but It 
will take some pfocllce before 
you can swop between the mop 
machine gun, main turret and 
driving screens quickly enough 
to stop your forces taking o 
beoting Since your pertorm- 
ance otfeclt the result of all your 
battles It $ t^fl to avoid this 
arcade sequence until you*ve 
had o chance to practice 

Even withoul the arcade 
sequence Tobruk is still one of 
the best worgames I have ©v©f 
played and is highly 
recommended tor both gaming 
rookies and wargoming 
veterans. 




An oufsfanding naval 
wargame set in a 
backwater of history 



Leofofit of Death 

Lotnlorfen 

£9.95 




•ion: 




flu othlonen hove chosen one of 
the lesser known war zones of 
the ancieni world io stQg# iheir 
lotesf miiitdry EirQfegv gome Ihts 
rinn© we are al«oa1 m the 
Meditenonecan sometime 
befween 264BC dnd 146BC 
o board either the Fleet of tome 
Of Carthage II you haven't 
guessed already (and if vou 
hove, oward youra^lf a diploma 
in rnHitory hljtoryl we Qie 
Itahlino the Punjc Wars. 
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historfcol confeifl is thai 
Home and Corfhoge w^r» 
focked m a sfruggTe lor me Med 
and much ol this protonged *or 
cenired on the control of the seo 
chonmaUL 

iBg^ons ol Oftcrfh fs a one or 
two piQvw QOfne m which you 
musr ensure that your lleet is 
victorious in bottle and 
succeeds in profecfing its f>ome 



^ ports. II is a tftst o( vour abllttf to 
"T! marshoH your s#aborne forces 
^ o«»r a lorge area and o 

bewildermg number of situations 
each calling lof a swift 
command decision. A good 
touch IS added very early in the 
- pfoceeding wh^n you choose 
^ ^Uf conditions ol victory'; le 
fhe amount of captured gold, 
territory ond destroyed enemy 



ships tha! consllWI* fl Kl^ock out 
41 This option allows you to vorv Itie 
^ tength ond comptexity of fh« 

Legjons of Deaih couid quite "^ 
acourotely t» refilled legjons Of 
Icons, Originol^y ^cons were 
Iffnoont to simphty command 
Input bur now we've reoched ttm 
pOhnt wtiere there ate so many f 
icons to use thqt things have 





b«eome just as complex But 
with L&gions of Deoih I'm 
cerroinlv r^ot complaining os It's 
a game ot great depth ond 
possibiiihes depending on Ihe 
degree of commitment from the 
plovers. 

F^rst off is the Ifeet buiidirtg 
phase where vou have 1000 
plecei of gold fo build, man 
and equip your ships, There ore 
fiw& tvpes o* vessel ranging tfom 
the fast bul vuln^robfe Bir^me to 
ttie siow but formidable 
Heptores. Selecting 
modihcations to your ships 
ihou l d be thought out i n term& — 
of improving your "groppfsng" 
copobility - the eo^e with 
which you con get alongside 
or^d board an enemy vessel 
One distinctive (eoture of ships 
or this time wos the Corvus a 
stout board nig plank that makes 
boarding more etlic lent, the 
disodvontog^ of course is that it 
provides on excellent means of 
entry onto your own ship. 
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There ore so many elements 
to consider that this imtioi phose 
of ship select Fon con take a 
good whiie espectoFry when you 
are getti^r^g used io liippmg 
rhrough the icons. The next stage 
is the dispersal of your fieef and 
this is achieved verv smoothly on 
a large scoie map of the Med 
and a close-up vie w o) the locol 
amoyou 
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.con Coirtma , 

I Once you hove placed your 
ship we get onto ftie hard port 
— winning the wai fhof this will 
be no easy mofiei is indicated 
by Ih© stern lone of the 
instruction manual To tsiu# 
orders to your fleet required 
correct manipulation of the 
command and enquiry sfrychJ 
ol the program' Which means 



thot there ore a lot more icons 
on the horizon and fo achiefve 
what vou woni you hove to o^ve 
orders in o preset way This icon 
hopping once mostered will 
foke you to the heart of the 
gome and info the action. When 
hi¥0 ship$ ore in combat the 
bottom third of fhe screen is 
I given over to an on) mated 
lequence of the ensuing baflla 
Legions of Death will certainly 
Oppeo^ to worgamers who ore 
looking for somelhing a little oul 
of fhe ordinorv ana surprisfngiy 
setting ii in o relaiBvely littfe 
known period gives ir o fresher 
feel rather than rep toying batflet. 
in yet another WWII or 
Nopoleontc scenario Through 
the icon driven system teg ions of 
Death is fairly eosy to get into 
but ir5 complexities become 
more ond more opparent the 
deeper you gel into a 
eompoign. The beginner may 
Ind the difficulty level ogainsf 
Se computer too daunting but It 
t o muiti faceted game which 
ter$ something for strategy 
imers of oil standardi Welt 
jckaged and with an eosy to 
_|iow manual. Legiom of Deofh 
Irtiould offer hours of enjoyment ^ 
and might teach you something 
about the Puriic wars as well. 
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Battlefield Oermany 

PSS 

£12.95 



__ artiefiercr Germony is o full 
scqie s^mulaHon ol the war 
averyone hopes m\\\ n©v©f 
happen, a war between NATO 
and the Vtarsaw Ftac^ 

Accord I rtg to the bockgroumd 
Intormotson ft took just o year tof 
world events lo escolare inio a 
global conflici Following 
vjctofles by Iran, Iraq finally 
crumbled cind was followed by 
Islomic governments In 
neighbouring Syria. Lybta and 
Egypf Isroei ts nerf. Amen CO 
rasponds to Israel's request tor 
old and sends troops. The Soviet 
Union obiects and an American 
carrier is mysteriously sunk. As 
the Superpowefs colhde. tioops 
but Id up in Western Europe. 17 
Jiine^ 1989 the Warsaw Pact 
lounch their offensive- 



and even mountain Infanlrv on o 
mossive scroiiing map of Central 
Europe Luckily a smoll map in 
rhe top fight hand corner of the 
screen lets you see the way 
ftiings ore going os It gives 
colour coded ferrtlofial mop 
with the units represented by 
flashing dots. On the main mop 
more detail Is avaHable with the 
forces represer^led pictoriolly 
with (urttier informofior> 
ovoHabte when the unit is gt 

selected with o cursor. B 

The gome Itsetl ts ployed over 
either six or twelve turns that can 
each take about an hour! Eact^ 
turn consists of Nvo phases, the ^ 
wpply phase (done outo- % 

matJcoliy by the computer) and 
lt)e action phase when you can 



mow and ftghf to goln letrltory. 

The computer opponent \% 
tough, with ony mistal<e 
ruthlessly punished. No quarter 1$ 

r^n as the red hordes sweep 
Victory 

The victory pokni table that 
Ctetermines the winner and the 
level ot victory depends solely 
on the eKpan$e ot the Russian 
advance (accepting that if cant 
be stopped!). Unless vou're an 
accomplished wargamer used 
to the hexed mops of board 
games and possess almost totol 
con cent rot ion you hove little or 
no chance of winning. Here ol 
last is a real challenge lor the 
fljcperts. beginners should cut 
their wargoming teeth on Tobruk 
beloie they try this ona 
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WMh one flrtge 
the nuclear "biitton" you must 
commend the NATO forces to 
holt the Russian advance or toke 

/ either Side in a two ployer 
game. 

' ^ Be worned. thi$ is deHnifefy 
an enthusiosfs wargame 
lecturing an incredible number 
of intontry mechonised intantry, 
' tanks, p>ara1roops, helicopters 
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The fl$t \s back — but 
does It stiri have the 
old punch? 



Flft II 

Melbourne House 
£8.9$ 



^vvo y&ars ago Melboum© 
Hou^ rocked the worfd with the 
I Irs! real kung4u gome. Here a1 
tost you had iotai- control over 
ih$ plover chaioctef ond could 
(Vpunoh and kick your opponent 
^4fi a vartefv of unmentionable 
ptoces. Soon the shops were 
swomped with clones and 
copies ot rhe classic Wov ol fhe 
EKpiQdJng Fbl Now Melbourne 
House ho* been bought bv 
Masterlronlc who hope FisMI 
will mirror Ihe success of frie 
cios^ic original. 

The gometape octyQlly 



contains two ga^n0s^ Fist II and o 
practice version which Is 
baslcallv ^he ortglnal RsT but 
with Flsf II backgrounds. When 
vou've proctised Ihe kick fng, 
jumping and punching moves 
you re ready to *lcontinu# the 
legend" 

Its now cenluHes since the 
time when warriors learned the 
Woy ol the Expiodkng Fist and 
they ve long since been 
betrayed and the land plunged 
into the tyranny of af\ evil War- 
lord, fou ploy a young 
descendont ol the last Grand 
Mooter who must $eorch the 
lend tor hidden scrolls and 
temples to relearn Ihe old skills 
b&fore you COn chollenge Ond 
defeat the warlord who hides 
deep in his volcano iorifes^ 

Ihe land i$ o scrolling lond- 
scope full of swamps, coverns, 
fOfest$ and oHIte (ho! are riddled 
with secret poiSQ^away^ and 
danger. The donger comes In 
both human ond animol form 
which you must defeat in 
kung fu combof or torfeit one ol 
your three lives. These ronge 
<rom the easy to kill ponthers 
(only peoblem is they attock in 



packs) to NinjQS, Assassins and 
Shoguns that can back up the It 
excellent kung^u skills by 
throwing deodfy stars at you. 

The aim of ihe game is to 
coflecf scrolls ond take ftiem to 
the oorrect otter to gain the use 
of a trlgram These are mystical 
symbols thof give you e^ctra 
powers such os eilro strength 
and healing aHhough some 
orenl so ea^y to Identity. 

Unfortunoiely you seem to 
loam through endless screens ol 
nothing thof lake on oge io 
scroll pasf. The result is that the 
action (thot's oimost identlcol to 
the original Fist tights] Is dilutml, 
spoiling tfie garnet The trigrams 
ore o brave attempt to add 
varietv to the goma but II will 
take at least on hour to find the 
fErst one Most people witi gjve 
up long be tore then. 
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MINDP/a^l 



Peter Sweasey delves 
Into the releases and 
awards a rare budget 
adventure Monster Htt, 



l_ I trie did i e^tpect to receive o 
detective adventure bosed In 
MiamJ Ihis month. Even le^ did I 
expect to receive rwo detective 
adventures based in Miomi this 
monthi Bur I did. ^o this rime we 
teotwe the budget. Miami Vice 
Inspired MaH Lucas: but unfor- 
tunately nol Cfil^s more nautical 
Murder Off Miami as the copy I 
feceived wos bugged. 

All I was able ro pfoy is port 
one. wifh no grophics (when^ 
graphics appear, rhe games 
goes back to ttie start). What Tv© 
seen so far is highly encouf ag- 
ing, so hopetulfy an un bugged 
version will be back tor review in 
next month's column. 

Mosriy budget titles this 
month. Including Nva from the 
Players fabef. Pleasing to see 
that both are better rhon the 
dreodfui adventures tt>is 
Intercepror ottshooi debuted with 
lost yeor Why not repackage 



some oldies like Heroes Of torn 
wtille you're a r It, Inferceptor? 
Not tpng after t storied this 
column, I lamented obout the 
poor state of budget sottwpreL 
Almost Q year later, the situation 
hos not greariy Improved. 
Though some encouraging indie 
product comes In from rime 10 
time, the budget big boys ore 
highly disappointing. Firebird 
only publish f^ter Torrance 
games. I cannot believe that no- 
one else can write odventures of 
rhot quality; in fact I know there 
must be tar more talented 
authors reading this very artlcla 
Masfertronic persist In refusing to 
publish QuHfed or GACed 
games This may at first seem on 
admirable policy; but when you 
look at the tew odventures rhey 
have releosed. it becomes 
lOLighable There^ no reason rhot 
Sinbad And The Golden Ship, tor 
exomple; could not have been 
Quilled — If It was me, if would 
have faster responses; ond 
Masrertronic would hove saved 
on their programming coals US 
Gold's Americano to be I seems 
to have Ifeizled out before fhey 
could release anything more 
than The Hulk: a shome, 
bee o use somerhing like Clay- 
fnourge Castle would make an 
excellenr budgei title 



Indeed, there is some great 
old material (or on enterprising 
budget lobe! to reissue. Like 
M Ik ro gen's one-oft. superb little 
adventure, Witchs Cauldron [now 
Mlkrogen is owned by Creative 
Sparks, per hops O rel$5ue may 
occur} Or how obout Castle 
Blocksiar, or even some early 
Defto 4? 

On to other maners. 
Remember I told y^u about a 
tape mogazlne Spectrum 
Adventurer, o lew months ago? 
What do vou meon, no! Anyvi^y^ 
the latest issue has recently 
reoched ma ond there's been a 
notable Improvemenf. For £2 you 
get some reviews, numerous hints 
[including o colurmn Irom valued 
Mindploy contributor John 
Wilson), some news and views, 
ond o mini-odventure The 
presentation has improved 

S'eotly since I sow it lost and 
e computer format is much 
better used, wtth the bulk of rhe 
magoilne now menu driven. The 
odventure is mildly diverting for 
o freeble: but while the tet\ is 
weW written, the vocobufory and 
responses ore painfully limited. 
Generally recommended, how- 
ever, for the keener adventurers 
among you. Try a copy- £2 from 
SAEQ 4 Kllmartin tone, Carlukft 
Lanarkshire ML3 SRI 
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THE SERF'S TALE 



£1.99 



Irieievont fllte reo^ly — ^^^ 
plQVor^ social staiMA has no 
b#anng whaltoever on the 
pome Of even the scerK^rio Thiis 
to\G i« a very old slory indeed: 
fH o retelling o! tti# very firsi 
QdveniureF The original maln^ 
ttQrrm game was never copy- 
righrad. so there hove been 
numerous mrcro versions, 
Inciycjing ones Irom Melbourne 
House and Level 9, The puz^tes 
ore clo&sics — the bird and 
sndlee, ¥2, the giant's gate . . . 
Is there roofTi fon- ihis vef^ion 
then? Efesoundingly, yes! Why? 
Seccuse Us superbly written. 
The game hos actuolly beeri 
Improved, with some new twists 
ond locations [the sitirt Is much 
iKardef than tr>e LbwbI 9 version). 
fh» descrkptkons are atmo»^ 

Ebertc. weil written, quite 
Kiglhy ond again, nol carbon 
copies. You con perlorrri irrele- 
vant actions like ^lepoing olt a 
clrtl Of drinking the spring wafer. 
h-esenfqtJon Is attraclkva 

There ore some sophistico^ 
led feoiures. You can switcH 
between FULL orkd BRtEF teict, o 



rore but useful function. There Is 

RAMSAVf'UOAD option - but 
its onty useable when you tind 
tt%& gri moire which oil^Ow^ yOu 
to cast those spells! There's GET 
ond DROP oil. Vou con also PUT 
things Into your pocket ond 
RETRTEVE them, so can ccirn^ 
more 

There's littFe el$e thol could 
be done without radically 
ohonging the storyline, other 
than adding graphics pec hap4 

1 preter this to the bevel 9 ve^ton 
— it's Inendlier to p^ay ond (ust 
OS well written. The best thing 
obout The Soil's Toie^ hoi^ever. is 
its price for two quid, Ifs un- 
beatobiei it you wont lo see 
good. leKtHsn I y adventuring, this 
Is hfghiy recommended. Unless, 
thot IS, you've olready solved 
Ad«ntufe. in which oq» you've 
been wosting your time 
reoding this review 
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Stti Day were one of the finsi 
companies to see the potential 
Of !he Ouiii for budget soltwatft 
lr\ W84 ihey released six adven- 
lurei mosir d ihem very good tof 
tt>e (^me; adventures which I 
legord with porticuior oftectlon, 
fJnoe ihey were among ihe tirst 
I ftv&r reviewed (for the late 
Home CompulFng Weekly). Vat 
- despite me coniroversJot and 
exoeilent. fuil priced HRH lasT 
ywor — fith Day have never 
received the success They 
deserved. 

Now the company Is bock 
with niw verilons of those 
orlgir^ol gomoi Graphics have 
been odded. and le^ci comp- 
resied to allow longer desoiip^ 
tlon Players ore otfTered o 
choice ot grophics or an 
exponded fexl version. New 
features iike RAMSAVt U3AD are 



included and presenlotton hos 
been poNshed. The updai^d 
gomes are being released at 
tlie rate ot one per month. 

Union un ale iy ath Day hov^ 
chosen one dl the weakest 
gomes lo start with The piol; 
boGterloiogicoE woriore hQ% 
wJped oui mo5l ol the wofld'5 
popylaiion You and a lew 
others were Immunet Find such 
people, and together begin o 
sole new wor^d. de-arm ihe 
local nuclear weapons to help 
this aim. 

1M$ scenorio wos noi very 
weil eifecuted to start with, and 
the gome ha^ nol been auiti- 
cienliy revamped. The vocobu- 
iary is too tight, and you arefcir 
too llmileni OS to what you can 
do The graphics are poor; trie 
de^ripnon uninspiring qrtd I he 
other characlen have virtuaJly 







£199 



Mot! lucos li an adventure m 
the twllomi Vice vein You plov 
the eponymous detective; you 
have o Ferrari and o boot 
[through no crocodHe). One ot 
the graphics even (eotures a 
toce which, it you squint looks 
like Don Johnson. Vbur col- 
league Harpinger has been 
kidnapped; rescue him, and In 
so dotng cieor up some of the 
ether vice in the unnomed 
Florida cJtv- The deteclion here 
IS not in the Shef lock style: nwre 
traditional odventure hozords 
must be o^^fcome i^how to enter 
o t\Ql fuel your boat et€) 

Whot is inieresi^ng about 
Matt Lucas is that il is GACed 
ond GACed well. The other 
GACed gomes Tve reviewed — 
Including the ones from Incen- 
tive themselves — have perlor- 
med badly in comparison with 
Quilled odventures^ Mott Lucoi 
shows whot can be done 
Adding a fedefJned chorocter 
set and using colour better 
moke much dittefenoe, and 



show up SAC'e good poknts — 
^aflc graphics, mu^tipte com- 
mand entPp^, GET ALL eic Mind 
you, I stili lee I GACs response 
time Is too s^ow. 

As on adver^ture; Lucas is 
fimrabie enough, f hough 
Oeneroily primiiive There's no 
I rue otiempi at reqiism, neither 
In the portrayal d the looationi 
nor in the rvoture of the detec- 
tive work Compared with CRL'^ 
Murder Oft Miami. Lucas 
becomes ^oughably crude But 
Ihe puzzles ore pleosont 
enough to while some time 
away with The vocabulary is; 
$odEy venry smaB; «kJ th» gome 
responi^s ore «irtfe#nelyllmlled 
ttor examptek you can TIP VASE 
UP to remove a nota bui you 
connot SMASH or BREAK It] 

Man Lucas is a (mpectable 
enough budget iirie^ bul 
nothing spec^oL 
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no nt^ Of Independence 

thumbs down tor tnis one, 
but I look forward to coming 
gome^ eipe^oliy Quoan TuHa 
and Faerie 1 lust hope they are 
updated with more thought. 
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Some months ago a verltoble 
fiood of fetters com© through fh© 
dungeon grating ; whilsf in 
others^ Itke this one^ there's only o 
likckte of mail Funny old thing, 
Itfe; Is It not? (You are em ployed 
for problem solving, no? philo- 
sophy, thank you — Ed). MuimbleL 
V0fy w0ll. 

Qonffnumg with the multitude 
of pleas trom Simon Fuller that 
we finished on lost time In The 
Mural I !o remove the sandwich 
eating penguin Is quife a task. 
READ TIMES when corrying the 
scissors, then type COUPON OUT, 
Take this coupon to the post box 
and POST COUPON to receive a 
Mickey Mouse wotch. Head 
bock fo the bookcase (best 
done with the plote), go west 
and DROP WATCH. Your brownie 
points Witt be boosted. In 
Sheflook, open Basil's safe while 
he's In Ijondon -- of about ten 
on ftie second morning, tor 
example At the start of Return To 
fden (0 gome lorever shamed 
by the ghostly Australian soap 
opera which shared Its name}. 
DIG DOWN on the mole hHl. 
SLEEP iin the comlorioble cove 
you find, to ovoid Incinerahon. 

Belgian Tom Vandepoel (sorry 
i spelt your name wrong the 
other month, lom) wonJs to cross 
the river (deep?) to reqch the 
mountain in Mountains ol Ket, \ 
$uggest you don't need to. Buy 
the norse with the money Irom 
the Cartographer, then ride east 
Irom the village and yoyll be ot 
a mountain ba$e. 

Mrs Mary MacandHw sent nue 
an exfremeiy enteriaining letter 
in o Deportment of EmpJoyment 
envelope She's a Home 
Economics teacher (proof of her 
tHOOd profession is the In- 
decipherable way she writes her 
noma sorry it I've spelt \\ wrong] 
and she bribed me with 
promises of cake for hetp with 
LBvel 9's Lofdi Of Time. Vbu 
better start baking because here 



are the ori$wer5. To open the 
door In the irwenting room, SAY 
EUREKA, (In the dlcora^ think of 
electric ity tor the password), 
leave the wretch in the stocit$ 
alone (justice must be donet) 
and resist the temptation to 
throw on apple (unless It's been 
peeled ond cored properly 
firsff). 

A Faulkner is induiging \n 
some budget watersport with 
Sin bad And The O^lden Shipi To 
help him; HIT UMP WITH AXt to 
kill the genie. The Glass Key 
unlocks the doof in the 
mountain, to oHow Bt.i\ Irom the 
votley When you encounter the 
Ogre ond he makes himself 
invisible. cUmb the stairs* go west 
onto the beam, down the rope 
and east onto the ledge. The 
beam will give way under the 
beast's weight The Djinn will 
require gems: the green gem 
from the snake^s tongue (TIE ROPE 
TO TONGUE, PULL BOPE), the blue 
from the horse and th© red from 
port one When these three are 
put in the Idol's rings, o white 
will be revealed. Take all these. 
ond the flask the idol drops. Put 
the gems In the ftask ond youf 
offering is ready "A'" o$ks why we 
don't run o telephone helpline 
Many onswers, including o] It 
encourages people to give up 
ond ring as soon as fhey gel 
stuck rather than persevering: b) 
It takes Hme to solve some 
problems — I sometimes have fo 
ret^r to the game In question^ c) 
The Editor cannot find onyone 
mug enough to run such a 
thing, ond d) Several adventure 
clubs, such OS Quest line ond 
Adventure Probe, run services far 
better than ZX could 

Jomes Weymoulh Is stuck In 
Melbourne House's two closslcs. 
In The Hobblti he has recched 
a dead end In the Misty 
Mountains, you need fo enter a 
cave (or something — I con't 
fully remember the name, but it's 
E. E then N from Rivendeli) in the 
mountainside then WAIT lor fate 
to take its course In Sherlock, he 
cannot use Ihe cab You need to 



Tlllv: 

Company: 

Preblwn: 
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I «en help t^lv*^ 
A<tdr«ti; 



GET INTO CAB (the oufhor hos no 
idea ot proper English, not to 
mention punctuation) then SAY 
TO CASBIE 'GO TO KINGS CROSS 
road: GET OUT OF CAS or the 
other end — but th© journey will 
toke some time 

Finally. Itm Hills is completely 
flummoxed by the first part ol 
Colour Of MoneV' twof lowers 
been kidnapped, but that's all. 
Ybu need to do good deeds — 
with cripples and cots. Also TALK 
GUAftO outside the feaning 
tower, and SAY WHEftL 

As always, my thonks are due 
to the remarkable John Wilson, 

Silicon Surgeon 

Loss or discolouration ol hair? 
Unable to sleep? Staring, biood- 
shoi eyes? Are you incapable of 
holding o conversotion except 
where speech consists entirely ot 
gibberish, otong the lines ol "if 
you gave the washing powder to 
the ogre BEI^Of?£ singing the 
lullaby ..,**? Fingers ever twitch- 
ing In seorch of a delete key? 
Mind ever seorching for a 
synonym for MOVE? 

All are symptoms of 
adventurltis; a sad disease 
which belongs tlfmly to modern 
times But a cure Is at hand, Ihe 
operation is simple: a pen is 
token to hand, the pen is put to 
the coupon (pfovlding Doctor 
Bryan remembers to suppty It). 
Ihe pen completes the coupon, 
Ihe precouflons (printed below] 
ore reod. The coupon is placed 
In an envelope, and posted to 
Mlndpfay, No 1 Golden Square 
London W1R 3Aa The antidote to 
the dreaded bug — on in- 
sofubEe problem — arrives, in the 
form ot a solution Peace and 
normality prevail. 

British correspondents, pleose 
enclose a stamped, addressed 
envelope if you want o persono) 
reply rather thon wait some 
months for the magazine to 
come ouf. If you ore writing from 
obrood, |usf enclose on 
envelope - 111 add the posloga 
I fry to respond within two 
months but I con take longer [on 
the other hand, you might 
receive an Immediate reply). I 
ONLY DEAL WITH ADVENTURES. Not 
arcade games: nor technical 
problems (write to Crosswlres 
about those); nor or cade adven- 
tures (Gargoyle games included^ 
not even Heavy on The Magick} 
Please put the name of the 
gome you're writing about on 
tne bock ot the envelope. And 
PLEASE don't write letters oslclng 
tor general solutions — I |ust 
dorrt have the time to write 
these ouf lor everyone Uhey con 
be obtained, however, from 
clubs like Adventure Probe — 
wr^fe to me for details}. 

See you next time 
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Grange Hill 

Arqus Press Software 



^'fOng© Hill - The CompLrter 
(kime has been designed as an 
easy to pjGv odvenluie w^lh 
dfop down menus and cumm 
control curling down the amounl 
ol tvptng mstructlon£ required. 
All vou are leqyired to type In it 
speech when you won? to talk to 
choracter or use on objecf In 
iofne way not covered by »\e 
verb optloni 

The plor concerns Gonch and 





YOU TURN ON YOUR HEEL. ^^UntRE 
ARE YOU GOING-?" HSKS HOLLO p 
■BRCK TO SCHOOL TO GET MY 
UflLKHflN BfiCK! " "UHRT! 
SCHOOL'S LOCKED'*. "I'M 
TO BRERK IN." YOU 5RY 
I URNT TO BE THERE TO 
SRYS HOLLO, FOLLOUING* 



BUT THE 
GOING 
•*TMEN 
IT! 



suf prises in slora ^ 11 tot Instance 
you meei "ihe pushes" ond loke 
what he offers, yoii are Insionlly 
our o1 the game Thi& \% |u^ one 
of number ol quick exife from 
the game but you only get 
caught once^ 

To odd Q degiee of ufgency 
there is o Nme limit — you hove 
to gef the wolkmon back to 
Gonchs t\ou$e by mldnfght and 
the Dome otters o tailrly stiff 
challenge although seosoned 
odvenfurers may und It o bit of o 
breeze Obviously aimed at itie 
same age group as Grange HI II 
viewer^ the game with n'$ eofy 
access fv^tem, onimoted 
graphics, tomiiiar characters 
and puzzles will certainly 
appeal io its targei audier^ca 



Holio^ attempl to break into 
Grof>oe Hill oOer hours and 
»effie« Gonchs w^lkm-on which 
has been confiscated Only by 
getltng the wolkmon book con 
Gonch avert ihe wroth ol his 
mum. 

©onch is conlrolled directly 
by loystick while Hollo generally 
iu£i fags olorig. although a! 
lime^ he needs to be 
er>cou raged Of reprimanded In 
order to keep him tollowfng yoy. 

Conventional commanm $ych 
OS p^ck up dropi excimine, u^ 
take etc are accessed using pull 
down windows So with all (hese 
commands token cor^ dl what 
ore you supposed to do? The 
trail to the staff room, is strewn 
with puizies to solve and hurdles 
to Overcome- As you would 
expect the objects along the 
way come into unexpected use 
iQier on. By di$pensing with ttie 
mapping aspect and 
concentfohng on the puzzles 
Grofige HW proves to be an 
er^oyabte game with a few 





There's noihing ^ i^3 
pedostrfan about gang 
warfare on the 21st 
Century watkwoys. 



Shockway Rider 

FTL 

£7.95 




■ ti pl«eslng to know tftot 
nortNitfl 0mi chongas. Here w© 
arsi well Ifilo \hm 2fet Centyry 
oncl the ctfy's public transport 
systefn ts si ill berng terror i&&d by 
latter day Chel^^o and MJIIwcill 
Ian si Of course th^ m#ga'Citl^^ 
dofit havd tube trakns ony mof«^ 
but rolher o system df fhre^ 
wra^kvrays, moving o1 cHfter^nf 
speeds ond split up into 12 
sections os it cSfc*jmnovi gates 
the city. 

¥oa Of© o meniber of the 
notorious Shockwoy Rldeis — ttie 
most fe<]fed gong tn the city 
Athlefic, oggresslve and 
drroganr as your public relation 
ofticBf lets evefyorv@^ know wtth 
more thOr> a lowoh of ol lifer ■ 
at] on Only one chO?t^nge 
remo^na. The utfimoie One. To go 
'Full Circle" This invo(v©s 
travelling Ihrotigh alM2 ^ones^ 
bciiHing aoolnsf rival gang 
membefs. the cop$. the 
^iflllorites at!t<i the fnuci^ 
moUgned but po$«toly most 
1dor>gerous opponent of thefn oil 
^ the general publici 

NatuiQlly you need lOiTie 



term of osslstonce en route, to it 
seems wise to t^elp yoursell from 
one ol rrw mony piles ot brioks 
oasyony [yJng around. These 
appeor to be magic bricks os 
your supply is unllfnited within 
thcrl disiihct. The advontages of 
toeing armed wifh missiles are 
two-told. First, you con toke the ^ ^S!pf^\ 
opportunity to take a pot shol dtfv^* In 



the vorious targets that surround 
your route. Secondly, you can 
elimirkofe o fellow Iraveltefrthyg 
korti o di$tonee without havfrtg 
to resorl to an ungentlemanly 
display of firficutfe 

There are othei hazards toa 
As you progrev through the 
levels, bame« block one or 
more oJ fhe wolkwoya These 
must be dodged as they ore 
inconvenienily placed at head 
height and the ensuing - - -^ 
decapifoi^Qn is not a pretty "^^ 
sight. Foftunoiety. thi& is the 21st 
Cenlury and your heod will 
wgenerote. but only f^ve times! 

You can leop about at will on 
the woikways but hanging back 
Is not o porticutorly bright idea 
as you leove voursair open to 



ail iorts of sneok attocks from off 
screen whem you oon't see your 
ad verso ry opprooehlng. Anv 
one who it any one wlT( of 
course want to shun the slow 
moving lanes and this 1^ 
r#1leoted in the points awarded. 
Theie Is obo a bonus tor 

pfeftng a section quickly. 

order 1o get the lee I of 



what's going on. there is the 
chonce to practise ony of the 12 
sections before you start your 
journey The gome is ridiculously 
simple in concept but highty 
addictive to pfoy The block or»d 
white cartoon style graphici 
work well ond the gameploy is 
spot on. This is FTLs second 
mojor reieose otler Lightfo^ce 
(on old oMice favourite) and they 
ore showing thai they Ofe 
rapidly becoming o torce to be 
reckoned with. 



s 



n 



i/» 





y 





V ; 


1 


> 

-I 



F^V 



r^^.-JiS'-HT 



> cT^^-irr 




J \ 



in 




j^ 

'j)^ 



\m 






Dragoifi Lafr Part II 
Software Projects 
£7.f5 



soaeni. fciTt W. \\i::fmmlt 
, to M^t^tt oaflH^lo 
"^-'-^fw cisaitengiit mat ot|c rfci 



C 

1 / 



Two 

CciM tmVQ p( 

If. TI>#^iiglnol 
I too «|mpl^ 

Sottwarp Pi 
gam© intd fwoWSr 
pftfymobr 



s^i-yw^p 



^MWM 



:*^ 



QmMv«Mm!ipv!ii> 



¥« 



Gfel 



\ 






y 



ijPplW^iliPiWj 









\ 



■^^ 






:^i^ 






iflnfl, h« 
which Is 



Odpftib* ood 
drogcfl lad'^lOA q| 

fKm confr 

King, In onMsrtter 

pc^ of Qold npmei^ t^ 'l^e cieplps 

oi the 5ynQ*$m^ut[<ps ifi tti#| 



ye 



inr 



*li1C« 
fra to r^nj 



<m 

id 






Cfct 









(q bi 





Fill 







ml* 



mictg DIntpost a nvimber ot 



i6l ft* WM 






styl e a>op>^tcv But the drowbock _, 



i't^ 



iibfv^ranFwpu 


t^JBtxBS 


^^^^B^L l^^^5t* ^^^'- 


4l iifclBCl 




yfcK'hh^BMH 


m^JKoMmSt^ 




FnbjBUHl^^^cW^I 




J^WS^J^^Bl^CL 


^?^ 






» 



rtis 

Ig, i>otr. 





^ 






J^ 








r ki|»:i/B«» Hlci^l iSNftl&ti^ 





*i 


n f !j 


- 




'-^^y 






1 


* 


laf-v 


^^^% i-a-^ fdhl^^^^r ' ^^^^^^^^^P.V. o«f-. 


HllrH 


4A4^4i»(dil%l 


^vw 




;flp»x J 



<g6capc ^^rom Bittpc^e Caetic 



m, 'V 



wmmi^m 



\\ 



o 

ui 




'M 



Wargames Offer 



Lothlorien's Monster Hit 
rated Legions of Death 
plus two other 
wargames for just 
£12.95 

^.rmcholr geneiob g©f the 
chance to light (■hie© very 
di Keren! compaigns ol a spe^lol 
discount price in the second 
offer or ranged In conjunction 
with Argus Press Software 

All the games are on the 
Lot hlorien label ond pnde of 
place goes to L»glDns of Death, 
the naval strategv game set in 
the days of conflicl between 
Ancient Rome and Carthoga 
Legions has only just been 
released at E99S ond is 
reviewed elsewhere in this (ssue 
With this ofter you can pick it up 
olong with hvo other games lor 
E12.95. Johnny R#b II is the 
recent loilow up to Johnny Reb 
ond is on icon drivers stroiegy 
gonrie set in Ihe Americon Civil 
war It's a one or two ployer 
aome with three levels ot play 
tnot cer^tres on the 
taking/holding of a tachcally 
Importanl bridge. When 
reviewed in ZX (December) our 
reviewer stoted, Uohnfiy Reb II Is 
the sort ot War game fhol may 
persuod^ those vvho up to now 
hove been left cold by the idea 
of wargames to Ihink again. For 
those who are olreody avid 
wargomers, this one is must." 

Th& Ihird game in Ihe pacic is 
Battle of The Butge. a one or 
two player game recoristructing 
one ol the mosi importanr 
compoigns in the Second World 
War 

These Ihree games ore only 
available at this special price of 
£12.95 (in ci p&pj by mail order. 
Do not send your cheques or 
postol orders to the ZX oddress 
but to the address on the 
coupon on this page Make 
cheques and postal ofders 
payable to Aigui Preu 
Software. 



ARGUS PRESS SOFTWARE OFFER 

Pleose lend me LeQtons ol Death, Johriiiy Deb II and Sdttle of The 

Bytge. 



Name: ....... 

Addrea$= «»*i^ 



I enctose a cheque/postal ordet tor £12.9S Inctudifig p&p poyoble 
to Argus Press Software. 

Send your remirtance to Argus Mait Order [ZX], Unit« 1&2, Conlon 
Oeveiopmenti^ WdfeiY Lan% Dorwen, Loncashire BS3 2ET 
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A look at the Amstrad strategy applied to printers 



DMP2000 
Amstrad 
£159+ VAT 



I 




Tihe Amstrad DMP2000 has 
t>&©n getting some good reports 
Icrttfy, SQ now that the cheeper 
prtnter options (the Alphacom 32 
^nd ZXPrlnterJ hove more or less 
^nished, o good, cheoptish) 
dot-matrix printer \% olways worth 
Jooking ot. 

Like most Amstrad products H's 
nothing specioi from o technical 
point of view, but mor>Ogea lo 
provide all tho bos^c foe Mi ties 
you'd expect at a very 
competitive price. 

Freed from -Its blocks of 
polystyrene pockaging it's on 
odd Fooking beosi — it looks 
more like a lown mower 
wiihout o i^ondle than a normol 
printer ond fhls caused a 
coupie of problems initially os 
we couldn't figure out how to get 
Itie ribbon ottoched or how lo 
teed paper in After a bit of 
oltlce broin storming we realised 
what was COM sing the problem: 
the mochlne i$ 'bock words' 
Unlike any other printer thot I've 
ployed with the OMP2OO0 hos 



paper fed in from the front and 
the print head is tucked away 
behind the paper teed 
mechonjsm, $o that prfnting is 
don© as the paper comes out at 
the back This makes absolutely 
no difference to the print quolity 
of course but moke the ifvachine 
Q blf demanding ot desk spaca 

All the options 

The options available are about 
what you'd expect in this price 
range; the usual ptco and elite 
fonts, ond it occepts standard 
Epson codes for print vorjatlions. 
emphasized, doubie-strike and 
so on, There are no tlashy self- 
diagnostic testi inter not tonal 
characfef sets and the like, but 
then no other printer under £250 
)s likely fo have these features. 
The only omission worth 
mentioning is that you cant 
seem to underline \m%\ when in 
NLQ mode This might seem like 
Q bit of o drowbock it you want 
to do a lot of heovy duty 
wordprocessmg but I con quite 



happily live without it. 

Once I figured out how to get 
the paper in it printed out text 
and screen dumps quite 
happJIy and the print quality 
was perfectly occeptobla The 
NLQ printing \% very good, 
though It is a little slow. This Is 
\'ri^ onSy area where the 2QOQs 
performance suffers in 
comparison with more escpenslve 
printers (though II Is only m NLQ 
that the speed is the d row back J. 
but it youve got a lot of lexi to 
print out there's no reason why 
you cant go off and have a 
cuppa while you're wolling. II 
you want more speed then youll 
hove to look at more e?(penslve 
machines fond there is a 
DMP3000 and DMP4000 further 
up the rangej I didn't teel thot 
the slow NLQ printing was such o 
weokness ttiot it made ttie 2000 
unsulfoble for word processing. It 
might fall into the no trills' 
category, but it's probably os 
goodr as you re likeJy to gel for 
under £200. 






ZX Computing Monthly ■ Moy 1987 



67 



m 



CA\ 




S 



Ray Elder grappfes with more readers* problems 




QL Database 

I Deaf Mf. Etd^t. 

i wcnd0r tf poo coi> h&tp 
I rrm, Tm a QL owner and Tm 
frying to wrir^ a aafotKis0 wmcn is 
M^mpmr than Afchf^t^ to usa 

i do off my progfOmmtng in 0091^ do 
not possess an assembler buf i need o 
machtne^ code fouhno that ; con cali 
from Basfc 

The fOiitinB i n00d $houid enotii^ 
random fil& aca^ss Buch as fhot one 
COuid ^ay - OP£N£4.dvn1_fBSf: 

ind0x£4,3Opmfi4,i3^S. 

th9 point betng fhoi the QL tnmmat file 

pointm IS not a^i^ilabte from Basic 

Admiffedfv it ^^ reset h> 80f when (tie 
fife /s opefied OiTi iOf can be i&sted for 
but tfii^ is alf on o mcofd t>osii. f need 
abylepOfn^ suc/i ttjaf Jf can mad ttom 
the tfte to rHe nes^t CHRS W separoiof 
or write from the current byfe positron 
wfth prinfi tn fh^ u^uoi woy. 

How&^r settrng the ttie byte poiniei 
is onty haft ft}& battfe, f n&ed a routine 
to ascerfOin wt^ere ihe current pointer 
on any open channei is curmnffy 
sftuated^ Usfng my exampte i woyfd 
wish to soy LET point =(md^xf£4 point = 
point* recien . m dexfdpo i ntpt intlS. 
tir^ fieid^ol nexf^jecords^ 

This is a very tali order t^ut i v^ufd 
t>e v&ty pieo^d it you coutd nefp 
J A Powell, Skiplehur§t, MsrU 

Phew! Whot you require \$ 
comprehend ve to rid o m 
r&odiwnt© occess^ and the 
answer i\ unfoftunofely. ihol H connof 
be done ios for as I know, I'd be hoppy 
lo b^ p rowed wrongf]. 

Spec I III c files can be read by 
keeping your own pofn\&t. opening the 
Channel making ihaf number of leods 
ond ciosino ihe file This terids to be 
time consuming and ol course you 
connof wriie to o fiF^ 

The mefhod most svstenns 'with non 
randofn reod.Swrite fihng $y$iems use i$ 
to reCKl the complele li le i nto an aniay(s) 
o the begin rting o* o sewLon, periofm 
oIK operoTions on I he orraytsj m Basic 
ond then erase the old file and write the 
modi I led one back to mtcrodnve 

With the QLSr large memory I his 
should cover o fi^@ qI sev^fQi thousand 
entries, be tost m operailon and eosv 
to monlpulate with sorts etc Sofne care 
and thought in the liie sinjcture wm oiso 
rnov^mise the nurnber of entries, and 
fhe way in which they ore looted, 

I have wrfhen fileprogroms for Ihe 
Spectrum and TRL d4$k ond for th^ BBC 
which hot reosofiabie random access, 
and in all cases found it be$t io store 
eoch record qs q single qtroyS enfry, 
d^hcoding eoch elemenf Of sectiork info 
predefined fleldi 



I would recommend The Working 
SirkCiair QL' by David Lawrence and 
published by Sun$hlne Os hovmg q 
superb seen on on writing die pfogiams. 




A Cry For Help 

■ ^a / tjave a Spectfum 
^^ ^ i2S*Opiisa5COyerytMsk[kive 
wifh Centronics priotef fnteriaoe ond o 
Tandy CGPi15 Uofour prfr^^r plotter 

Myprab/em is fhe folicwing — apart 
from using the printer tor fisiings it fust 
s^t^ thmre gatfjering dust As you 
probably guessed i am not very good 
at programming. 

Whai i nee<i is a progtamfsf to hefp 
me print graphics^ eg- screen strir^gs 
and th& lik&. ft you know of ony 
programs or can put me in touch with 
any readers who can heip me it woutd 
be greotety oppreaofed. 
Yours Sincerefy, 
A OWe/W Coventry 

I assume thai you ore 
poriicuiofiv interesied in 
programs to prini in colour, 
ond OS lar as fhai goes 1 connot heip 
I don'l even know ofonyone who has a 
colour printer! 

As tor OS printer usage goes I use 
mind mosi of dill for printing test ond 
constontly use the Tosword 
wordpfoce$$or The second biggest use 
Is for listings ond lastly comes fhe 
occoi^onol ortwofk 

The OCP Art Studio has mony 
Centronics pnnter opiions and I here 
should be one there fhot wiil work and 
this should enable screen^ to be 
pfinted — olbeil in BAW. 

Any reoder who con help with 
colour printing inlof motion con contod 
Mr O^Neilt via ZM 





Tasword 3 

Dear Sirs, 

I am writing fo you hoping 

that youV be able to help me 
out with my Tosword 3 wordprocessor. 
This program worics perfectly on my 
Spectrum connected to O BrOfh^r MRS 
ser$af pHnlef {T?S232C} through tniertacB 

Howevm when ttw same computer 
i$ connected to a Brother ti41tXf9 
Centronics printer through the Tasman 
B infertacm ond otfhough the software 
is customised exactly aA prescribed In 
the fasword manual i cannot get fhe 
ptogram to print the second character 




set or even the £ sign 

Am t doing something wrong or Is 
fhe Mi009 prinfer incompalityte wiih ttre 
Tasword 3 program or is there 
something rve omittied? 

Thanking yov in advance, 
tou/3 truly 
R& Michel, Bene, Switieriand. 

Weir, the ptobtem is thot I doir^t 
know whot you've fried I 
suspect Ihqf you need ro 
chbonge tfve grophic^ codes to suit your 
printer Firs* consuil Ihe handbook lor 
fhe codes wh^ch Ifre printer recognises 
OS chorocter set chonge ond also 
which chorocfer it uses tor the sign, my 
sign Is code 129. 

Now go into d^ine graphics and 
choose ine code sequence thof you 
ore leost iikeiy to use ond redehne it to 
Ihe chorocter change number* — you 
may hove to use Ohother graphic to 
chonge it bock ogain - fhen use 
another grophic sef up to ihe pound 
sign code 

t4ow when pnnf ^hG from Tosword use 
i'he grophici you defined m the text or 
at Ihe siQci ^ It to s^ach Ghamoiet m% 
To prim o use the graphic chorocter 
qnd nol the keyboard cfvqrocter lor 

The M100Q ^houid operam pertecflK 
if is ttie some as ihe GIP pf truer ond thol 
lunclion^d OtC when we had one for 
review. 



And A Friendly Word 

. . . from our good friend and 
contribulor John Wase on fhe topic of 
Id^w^rd printer codesond justified teiff. 
Some time ago he wrote severol 
deioited articles lor us on |ust Ihol topic 
and was mo^^ed to wriie otter we 
published o leftef in our Feb issue. 

Oeof Roy. 

Your correspondonf in Fe^bfuary's 
ZXC R F Green Of Botferdom, hos 
correctly noticed thoi Idsword's printer 
ppnfrol codes desiroy right jy^ificaiion. 

However his so I u non. to incorporate 
code 32 in eoch controf code 
sequence, Is, at besf, onl/ pariiol 

In his $olution control codes at the 
end or Hon of o line leove o spoce. 
moreover chemical formulae ore 
impossible, or. for I hot motfer, degr^ei 
centigrade 

The only real soliifion is to detine 
double (32. 32) ond triple (32. 32. 32) 
pads tor o poir ot control codes, ond 
insert ihem appropriately and 
intelligent I y in the tei^, 
Yburs Sincefely 
John Wose 
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Brian Becket on 
upgrade possibility for 
QL users 

^Igttdl Precision's Turbocharge 
Superbosfc compiler has offlv^d 
al [QSl But alas it didn't arrive 
quite soon enough for me to 
pfov with tor any length of time 
betof© sitting down fo bosh out 
this es^r-readable column So 
apologias tor those waiting 
onKiousiy lor further news about 
Turbo So another monrhs woit tor 
full details I'm afraid. Besides, 
I've already said so many nice 
thngs about the product in the 
lo« couple ol months thol you 
prettv much know what you 
need to know about (t already 
From mv brief pSoyings around, 
however, I can odd that it took$ 
to be as powerful and user- 
friendly os the company claims 
and. given that undue modesty 
Isn't one of DigitaTs major faults, 
ttits is o strong recommendation 
In Itself. 

Sector Softwore informs me 
that its excellent multi tasking. 
OL progrom Taskmaster (ZX 
Computing, February 1987) has 
been improved with tots of extra 
goodies. According to Sector, 
new Taskmaster leatures i n etude: 
saved or re-drawn scfeens> 
specified re draw keys 
sequences, fieicible loading 
content and sequence, 
complete ICE compotibliflty, 
muMtple copies Irom a 
'lonfastic" (Sector's choice of 
words) code sharing tacility o 
'Isuperb" notepad, eight 
specified programs from the 
entry screen, keydefine 
compotlbillty and constantly up* 
dated memory intormahon of 
lo" ond "From"^ devices. The 
'lontostic" code shoring facili^y 
is [in less dramatic no-PR English) 
certolnly impressive With 51 ?K 
RAfv) to ploy with, Sector 
promises 12 lully functioning" 
spreadsheets Qmi 230K free 
memory. 

The new Toskmaster is 
a vol table on 3.5 "" disc as well as 
microdrivB for those of you who 
can1 be bothered to do the 
^tmple configuration necessory 
to tronsler the mic rod rived 
program to disa Ail copy 
protection [save the copyright 
Itself) has apparently been 
removed so you can make os 
mony mosters as you need. 
Sector haven't sent me an up- 
dated Toskmoster (1 could not In 
oil honesty deny that there is o 
small element ol a hint In those 
last lew words) so I can only 
pass on I he news but 
considering the quality of 
Taskmaster 1, I have little doubt 
that the new generation product 
mokes an even more valuable 
addition to the QL softwore 



arsenal, ff you already own 
Tosk master, you can have the 
up-dote for o fiver and a 
stamped and addressed Jtfy 
bag (the mind boggles] which is 
unquestionably reasonable. If 
you <3tt^ considering buying It 
it's onfy common sense to save 
the Fiver and go for the up-date 
the firsi time But remember that 
you hove to have at least 256K 
RAM to run Taskmaster and that 
an kjnexpanded QL won't da 
Taskmaster (the last I heard) Costs 
a reosonable £25 and [with 
enough RAM) will run all four 
Pston programs at the some 
time 

Driven to discs 

If you ore going to keep the old 
block box and stoy with your QL 
rather than chuck it Out you are 
going to have to taoe up to tlie 
disc drive problem. If you 
hoven't already Invested in a 
disc drive, the time for action 
has arrived. MIcrodrlves are 
becoming rare on the ground 
and should be an extinct 
species (many will argue that 
they should have been an 
extinct species from their very 
conception) in the not too 
distant fufura As you have 
probably found out to your 
sorrow, the wretched things are 
undependable, temperamentat 
unpredictable ond otherwise 
annoying to ariybody save the 
moft diehard masochlst. I^oybe 
rm Just unluckv but Tve hod 
endless numbers wear out or oct 
up lotefy My QL APL master and 
back up hove both given up the 
ghost and I'm fortunote to have 
It on disc as welt Just about 
everybody I know has hod 
similar experiences. When blank 
mlcrodrives were obundont. it 
wosn't too bad save for the two 
quid a go necessary to ke«p 
back-ups of the back ups 
avoiiabEe of all times Bui now 
that the microdrive is obout to 
Join the Dodo in the outer 
darkness, a disc drive is going to 
be the only woy to keep the QL 
turning over regularly enough to 
Justify the nome of 
'micro computer" 

Several stalls were selling 
guaranteed, used mlcrodrives of 
the lost couple of Mlcrofalrs but 
no criticism ol the sellers, any 
working mlcrodnve is an 
uncertain proposition be it usad 
or new, If you're very carefut 



selective shopping for spare 
microdrives. sudici^ous use of 
varfous cartridge doctors and 
media managers and the odd 
prayer will keep your QL ticking 
over on mlcrodrives alone but It 
now seems silly not to put the 
same energy Into getting a 
good disc drjve at a reasonobl© 
prica Most of the new QL 
software (what there [s) Is either 
available on disc or can be 
Iransfered to disc without a 
hassle Some of the older stuff 
takes ut\ expert to get in and 
move if all over to a disc but — 
it you aren't up to the )ob — I 
think you will fjnd the sothwore 
houses mostly Cooperative 
(although this co-operation 
nr>lght cost a couple of quid) in 
providing you with your fovourite 
program on disc ir this doesn't 
work, you can devote your 
mlcrodnve shopping time in the 
electronic antiques market ond 
your microdrive first-aid and 
patcliing up time to those 
packages you can1 get on disc 
but I suspect everything worth 
having wHf be rriode available 
for discs sooner or later. 

Theie are any number of QL 
disc drives on the market and I 
don't propose to go over them 
now What to do is to look 
around for borgains as they can 
be found and are iJkefy to 
become more common as the 
QL Iqdes out of the octive 
market In February, I mentioned 
that ABC Electronic were 
preporing to release a QL up* 
grade kit costing a couple of 
hundred pounds and consisting 
of on IBM style keyboord ond a 
main-board box with built In 3,5" 
disc drives. The package will be 
marketed in this country by 
Otgltol Precision and, all being 
welt should be ovoilable at>out 
now. Hod all been welt It should 
hove been available o tew 
weeks ago but ) gather there 
was a deFoy or some six weeks 
on the West German end Life 
being what it Is, we nnusf 
suppose that all won't be well fof 
a bit longer but. if you are 
interestea keep checking with 
Djgjtol. For those of you who 
haven't either yet invested In a 
disc dflve or taken a hommei to 
the OL, this kit promises to be 
the answer. Not only do you get 
the disc facility but a hondsome 
keyboard, a compact unit and 
a real on-oti switch as weJL 
Watch this spocei 
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Multiface 128 



John Wa»e gives ttie 
latdst multl purpose 
Interface a thorough 
testing. 



Multiface 128 
Romantic Robot 

C44,95. 



*^ ©s. its here pi last Ttia oXV 
ringing, aiUdaticlng MuHltoee 
12a by Rom an He Itobot. 
Advertised as "No 1 Spectrum 
multipurpose interface" ifs 
principal purpose Is to transfer 
rape-bos@d soltwofe to orher 
mora ropid stofage media — 
rn I c rod Fives, Discovery Beta or 
Disclpta or even to tope (witti o 
turbo-load option], AUt^ough ttie 
copy saved is unprotectea It Is 
of no use to oommercial 
software piratesv of ttie flfil 
screen, usual ly the loader 
picture is distorted to o greater 
or lesser e^ctent in the top half. 
This !s usuoiiv righted during the 
running of the program. As on 
a Her nor I ve \o mere copvingn 
Multifoce will oilow you 1o stop a 
program, study if , with various 
displays o* the registers in hesc or 
decJmal ««n ASCII to show 
hidden \m%, PEEK of (I. Insert 
POKES arid save screens 

The customory block plostic 
bOK hos o through port ot the 
bottom and o red spring I ooded 
button on topi Qn<i it \\\% upright 
Qt the back of the Spectrum, on 
the expo ns ion port. Mound it 
fitted weil on a 4aK. but not 
quite so well (thiough 
odequately) on the 12BK 
Spectrum +2 

Snapshot 

You lood d pfOgrdm. Any old 
program. Press the red button; 
everything slop? and a menu 
comes up on Jhe bottom Hne 
Inviting you to exit [to BASIC), 
return (to continue the progromj, 
save (to go to sove menu), fool 
(fo access multhtoolkit routtnes). 
prjnf (to dump a scfeen to the 
printer but only tor interfaces 
with a COPY command like 
Kemp^n E or LPRINT III). Jump 
(ollows you to jump to any 
specitied oddress on restart) and 
clear [to clear the extro 64K 
memory banks of a 128K 
Spectrum), I selied the xs^nm^ 
12BK progrom to hand: To sword 
+2. loaded if and tilled the file 
full of Junk. I was partlcularty 
anxious to see If the dtsloftlon ol 
the screen caused any 
problems; buf It didnl If saved d 
treat ond loaded flne^ the 
screen distortion disappeared. 



The only point thot I could 
mention wos the loader screen 
Iselng completely blue It left 
Tasword +2 with a blue border 
until I did some operation which 
turned it green. 

T^onsparency 

Thos*^ who are famltior with the 
old Multtfoce 1 will know that It 
tiad o Kempston Joystick and o 
switch to make the device 
transparent to other add-ons. 
There is no longer a Joystick port, 
probobly because the Pius2 has 
Its own. The transparency switch 
Is o ditterent matter, however, 
and is sometimes necessary. This 
has been replaced by a 
softwore switch, toggled on and 
off by tf - it shows on (he 
bottom line ot the main menu 
alorxg with the version number — 
in my case version number 87,1. 
Once set at off. Multlksce is 
transparent on return to the 
program until react I voted wtttl 
the red buttor^. 

I then tested it with some 
pieturesL These saved perteclly, 
bottom Unes and all, So you can 
save pictures of games and then 
print (hem out la^ge on o printer 
to prove that you've got to that 
Impossible screen, or you can 
even print out a poster 
advertlstng Aunt Jane's porty. 

Neiict I tried tape First class. A 
battered old copy ot Manic 
Miner saved perfectly but took 
well over 4 minutes to reload; 
the turbo version fook 2 rriinutes 
2 seconds, a very worthwhile 
saving. 

Then ) tried the Disciple 
Interfoce Things started to go 
wrong hera It Just wouldn't. I 
tned II between the Spectrum 
and unit as recommended 
Crash I Romantic Rbbot told me 
that a Oisclple'Compatible 
Multltace 128 would be in the 
shops in ApriS. So lake care 

Tool kit 

And so to the other faclllttes Like 
the tooikit This menu gives q' (to 
quit). ENTER PEEKS and scrolls 



through addresses, and allows 
you to POKE any value info any 
address The space bar allows 
you to type In a new address to 
POKE ta the current address 
being shown on the bottom line 
In either hex or decimal, being 
toggled between the two by 'h. 
W is extremely powerlul; it opens 
o window which disptoys 128 
heK addresse$ and their 
contents^ oli in glorious black or 
yellow, the Current address, the 
one on the bottom iina being 
olso shown on the wtndow in 
tosteful flashing blu& The whole 
can be scrolled around with the 
cursor keys H, like me, your he>( Is 
doubtful, then it's easy to have 
the main window in heic and 
change the current oddress to 
decimol to check. This too 
changes os the window scrolls 
The window can also be 
chonged to ASCII equivalent, 
allowing "hidden" text fo be 
located? and this can be a 
useful tocility Finally, reg' shows 
the Z80 registers al the time Of 
stopping; and s sefects 
additional RAM banks to 
exomine Incidental ly you need 
to POKE ai92i3 with o specific 
address, before returning fo the 
main menu, if you want to use 
the jump lac Uify. That, then Is the 
address to which the progrom 
will subsequently |ump 

Finally, if you're a machine 
code ireok. there is on 
additional tocility Multiface has 
on aK ROM and an BK RAM os 
butler, and this con be used for 
further machine code: its no use 
trving BASIC since the RAM 
overshodows rhe Spectrum ROM, 
so both cannot be paged in at 
the same lime For Instance, tt 
could be used foi a piece ol 
code enabling one to remove 
the menu from the bottom of the 
page thus pressing the button 
would freeze the frame and 
oilow a photogroph to be token. 
The ideas and potential ore 
limittess. . , 

It's o pity about the temporary 
probtem with the Disciple but. 
apart from thot. Multltace 128 
has o lol going tor it tt has an 
excellent package of facilities^ 
just the Job tor one to get the 
most out of ones geor 1 thought 
(I worked very well, and though 
it's not cheap, would 
recommend It 
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THE DISCOVERY 
COLUM 



More advice for 
Discovery owners, 
presented by John 
Wase. 

I had vowed I would Incfude 
no more colotoguing progroms 
ifi the cofumn. Thar was until I 
hod thfs month's offerings 
li\scov&fy Disc Map from Tom 
Worts of Moenchengiadboch, W 
Germanv. was so irresi stable fhot 
I hod to Include Jt. Tom sent a 
dtsc together with hsnngs of all 
Iha program sections and 
voluminous notes which helped 
me very conslderabiv- 

This pfogfom has two main 
functions: fIrsJfv It prints out on 
Qiphabeticai list o< files (the 
software op p roach os Tom calls 
iri- To do thi^ It reads a 
cotaiogue and sorts It by 
machine code for speed- this 
uses o "shuttle" sort lechniqua 
The resulNng printout ofso lists 
free areas on the disc Secondly 
(Ihe hordwtjr© approach) a tf/sc 
mop is produced. Thts shows the 
post Hon of each file on rhe disc 
together with those areas of Ihe 
disc which are empty Th^s 
guides the user as ro when to 
compact the disc 

Longcot 

Jh\% routine has as q ba$l$ S. 
Nuttfng's "^upercat ' routine (ZX 
Computing. Oct 86)^ however 
this allowed for only fhe 
Mtndard size catalogue In 
November '86 we printed a 
foutine provided by Opus to 
extend the catalogue lile to 676 
entries: the other i3 blocks are 
then requtred tor the catalogue 
file Itself f43 + 676 = 677th file 
Oiseovery refuses to use). This 
increased catalogue sIm Is otten 
necessary when using a second 
drive of high capacity: I howft 
hod a lot of correspondence 
obouf odding BOT OSDD drives 
lotely Allowance tor this 
Increosed sUe merely demands 
ihe use of different addresses; 
the necessary changes to S. 
Nutting s machine code routine 
ore given In Figure 1 (the 
relevant fines tn the BASIC 
progrom olso need 
corresponding changes)^ 




First, enter or load the 
machine code given In S. 
NuttJngs routine Irom October ZX 
Computmg (and reprinted In 
figure 1). and amend by 
POKEing the revl$ed decimal 
values fisted in figure 1o into the 
appropriate tocatlons. Figure 1 
also lists the changed 
Instructions, Save this code with 
the command SAVE 
M;-teattf'CODI 64900,100. Next, 
enter the Code in figure 2, using 
either an assembler, or the 
loader program [figure 3} which 
includes checksums to ensure 
correct entry: In this cas* type 
the decimal numbers from the 
left hand side of figure 2 Into the 
data statements, lines 100 
onwards, [Do not o1 course, type 
In the addresses 46000. eta; 
these ore automaticolly 
provided by Ihe loader 
program). Finolly type In the 
BASic program (figure 4} saving 
It with tAVl 

«1;'^eccit'' LINE 10. A1 line 760, 
between the two double quotes 
after TAB 27. fype In the control 
codes for blue paper (extended 
1) ond for white ink (caps-shifted 
extended 7): between the next 
two double quotes type in the 
codes for white paper [extended 
71 and tor black Ink (caps-shifted 
extended 0). 

Th6 Basic 



Lines 10-60 define the functions 
used. Initialise the variables ond 
test for the presence of machine 
cod Op loodlng it OS necessary. 
Lines 100'210 check on whether 
o print to screen, printer or both 
Is needed, and whefher you 
need o map by btock, or on 
alphabetical file list lines 
2S0 290 find Ihe ske of the 
catalogue file, POKEing it into 
the machine code, which then 
runs and reads in the file Lines 
300^10 set up headings, check 
the numbOf of liJes on ttie disc 
and call the subroutine at line 
1200 for o tile list. tMlost of fhe 
origjnoJ program went into lines 



l^|Uf» 1. MoieNifi* e4cl* io<td«c 



5 RLtl " \Q ENTER CQDE^^ 
10 CLEftR 6409^: LET e^Si POP «i 
^64900 TO 4499^3 READ r^t POKE «« 
ni LET cac+ni NEi(T d 

29 IF COI1247 THEN PRINT "O 
ATA ERRCm*^ 

30 STOP 

40 DATA 2i)5,e,23r6,0t247,18 4 44 
#226,233, 33, ^tBf I 7 ,48,242, I 4 »W, 2 
e3,21ia,253,2ta,^?,62,6, 184,40,3,3 
^•24,241 ,33, 46, 249, 221, 33,541,242 
« 17, 10,0,29,235, I,i6,0<22i ^9,221 
,229, 213,221,76 ,2,221,70, 3, 33, 25 
t^, 2^5, 237, 6^, 40, 1&,22I, 1 10^0,221 
,102 

50 f>ATA 1,1 4, 7, 205,218,253, 225 
,221,225,24,214,225,221,225,195, 
72,23, 197,213,229,62, 1,6,2,205*0 
,0,223,209,193,201 



AliENOHENTS TO SUPERCAT ROUTINE 

Location N«^ valutt 



64914 


252 


64915 


2&B 


64932 


1.S4 


64933 


181 


64936 


254 


64937 


20B 


tructicHia bee a 


LD DS, 


S3Sea 


LD Mi., 


4649i» 


LD rx. 


533i3t2 



600-BOO. with additions tor 
har^dtlng the screen/printer 
choice The subroutine at Wnm 
1000-109S handles the end ol 
disc printing, producing o n$t of 
alt tiee areas tor the 
oFphabeiicor h$i, and in both 
cases a summary of userd and 
freo ^pace. whilst fhe subroufir^e 
ot lines 1100 io 1130 provides an 
oppropriale line tor the disc 
map Finallv, ilnes 1200^1250 
contain a subroutine used only 
tor alphabetic listings^ which sets 
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up oil necessary defolJs lor \X\% 
free spoce summarv. POKEs the 
machine code with the numbef 
of files and runs the code to sort 
the list 

When vou Fun the program. 
yOM are given the opiion o( 
output to the screen, the printer 
or both. A sample outpuf to Ihe 
printer of the olphabetical ikst is 
given \t\ figure o, and of the dbc 
mop in figure 6; screen output, 
olso 0l the disc map is given in 
tigure 7. Note how the original 
■^ypercot" program output is 
modilted by the addition of the 
free space sections. The central 
codes to the printef ore given in 
figure 8, together with the lines 
in which they appear. These 
worked well with my old Ep^n 
FX aa but had to be modiited 
for a daisYwheel printer 



The Sort 



And linally, a note on the sorf^ 
this Is not strictty alphabetical as 
soiling Is rrserety character by 
character using the ASCI] codes 
Thus a file caSled AlO will come 
before file A2 becouse 1 is les« 
than 2: similarly FILEZ wilt come 
beJore FILEo becouse upper 
case letters have lowef ASCII 
codes than iower case It would 
be possible to compensate lor 
these vor lot ions, but only at the 
e)cpense of speed and large 
amounts of code, and this ius! 
Isn't worth while 



FIgupv 1. 



Help 



A number of the Setters I have 
recent iy received commeni on 
previous items or ostc for help 
Thus Refer Marks, of St if ch ley in 
Birmingham writes about 
muitifoces^ mentioning that there 
ore two versions of the 4dK 
muitllbce i. and that whNst the 
older one is incompatible with 
the verton of 2.2 Discovery BOM. 
the new one works, but only 
when placed in betweeen 
Discovery and Spectrum, thereby 
fouling the disc slots. He found 
he had to use twin^ick. toa to 
stop things wobbling around- 
Well, Peter, It won7 work on the 
output port of Discovery, and 
neither will the Disc j pie snapshot 
button for thot matter, becouse 
they both use the non-maskable 
inlefrupts (NMI) line, ond this is 
the one line which is not 
continued through to the 
Discovery output port, number 13 
on topL from the keyway end of 
the Spectrum port [see Specirgm 
manual} H you want to void your 
guorontee. solder on Insulated 
wire o cross from the Spectrum 
Side fo the output port of the 
Discovery Circuit board, ond 
multlface will sit there tightly 
instead ol touimg the disc inlet. 

And the customary printing 
problems *, - 



&ori reiutin« fei^ d 


Lsc niMp utiM^y* 






0FI8 


44000 




SRT 46^0^ 033,02e,20«? 


Ld 


HL,S3332 


|jddr*tt« of 2nd fiL« dAtdi 


4iiW3L 22S.o:5S,l74, 


181 LD 


[ie,4^10 


t«ddr«cti of 2n^ fi]* h*d£l9r* 


460^7 237,<*75pl2e, 


JB*> LD 


BC, 1F1LEB3 


\ fnuat^*!^ £if f|l«ft Oif> dIftC 


LOW* 46011 ^11 


EkEC 


8C 




4^^ 12 L20 


LP 


A,0 


|t»«t If tmrt^ 


4 A© 1 3 177 


Oft 


C 




4^014 1?^ 


REt 


£ 


\m\\ fllVft ch«ci»^ 


44^t9 I»I7»1I2, IBu 


Ul> 


|>E^STQnE 


iflddram* of fltOi^ji^M jf«A 


464>ie 197 


pySH 8G 


{pr*H«~'¥V 1 


4MI9 001,0l4i,Cl«l« 


LD 


BC, 14 




4M2Z 237, |74» 


LDIP 




1 mtof-p f t 1* E3«t« 


46^24 229 


PUGN 


NL 


|hdd «4d*»»» r^pqhwd 


4^e3l1S 173 


XOfI 


Pk 


|Cl««r C iVm% 


4^1^26 *»UftS^»<aOd 


LU 


BC»24 


fgfDtnt tc |)r*vlpuB fllfli t\mmM 


46® 29 23?*i^«i 


S8C 


HL,K 




4i^3i ?Ci5,2:i!5, 179 


Cfli^L 


fCET 


% t«»t r%a«fe*ft 


46^34 «4e,ij02 


JR 


WC.Ll 


|C «*t •nd I clPAf- np«fi» 


4&i^l« ^Vln^^^ 


JA 


N|,nOV£ 


tstor^vd d«tA aul of ft«<]uttfiiC« 


\,\ 44036 0^1, ^10, 40*04^ 


LD 


DC, 10 


tlncr«*«nt fi««d«r p^tntar 


4fr&4i 221,009 


MD 


IJ[,8C 




4^43 229 


WH* 


HL 


1 r •£ v*r e|« t fl p{? t tl t*i^ 


1 4«^44 193 


POP 


DC 


1»-»COv«r- count 


46M3 »4t2Z<> 


Jfi 


LOOP 


1 t»ftt n«irct f 1 1* 


TEST 4ii«47 «17« 1 !&» 100 


LD 


DC| iSTOfSE* 


£»l |»tor*d fLl« na^flw 


4&O50 «»ab,e]e 


L£> 


B, 10 


|c:h»rn in f\mmm 


Tl 4*032 ^2iS> 


LD 


A, ID€» 


tn«Ht ch*r 


4*053 l^O 


CP 


<\m^^ 


tCOAIpAr-* Nlth INL* 


4*@94 2i^ 


R€7 


c 


[ inw4|uAl li|^i (f&> > fttor* 


441^5 l^^ 


ftET 


hll 


t lri.*qu*llty»l vtorft > <lO 


44054 019 


ENC 


DE 


(ni»iit Char* 


4*<lt57 035 


INC 


ML 




4605€ 01ii«24a 


DJNZ 


Tl 




44i9^<» Hm 


ftET 




|»du«U r'«tn C tiXmrnr 1 «*t 


MOVE 44041 ^m 


POP 


DE 


1 f ] 1 * i^*#ch*d 


44042 193 


POP 


Bt 


ifllvl iBft 


44«4:£ |?7 


PUSH 


IC 




44044 213 


PUSH 


DE 




440<r5 042,120*180 


LD 


HL, tPlLESI 


1 total! t)l«« 


464^68 17S 


lOl^ 


A 


;Cl*ar C flag 


46049 237,046 


EfiC 


l*.,BC 


|f||« crb»c:k*d 


44^71 M3 


PK 


HL 


|f||*« to t*nt 


44072 2:53 


EX 


DEiKC 




44073 001^042,00^ 


LD 


DC, 42 


te»t to currant fll» - 1 


44074 237,044 


SBC 


HL,&e: 




4407B 4901, 914, M^ 


LD 


BC, 14 


iHt yp b>^tM to HDv* 


4fr0et 237,047, lie, 


ISO LB 


tsvTn,8C 


1 f 1 |« d#t« 


1 4M«3 0iSU^lOpOOe 


LD 


BCl^ 




44^68 237,047^132, 


180 LO 


IBVT21 |8C 


$ftl* h»»d«r« 


Ml 4*092 122 


LD 


A,4J 


|t»«t «nid 


4tiifl3 179 


Of% 


E 




44094 040,837 


JR 


I .HZ 


l«f%d r»*ch«i 


4*»96 213 


PUBM 


DE 


tpr«*»rv# 


44097 229 


PtJSH 


NL 




4M9a 203,223, 179 


C^U-L 


TEST 


tt»«t to^r rlgt^t slot 


461^1 223 


PCP 


HL 


1 i^ncovar 


44ll»2 209 


POP 


BE 




44103 <»4a,02@ 


Jlft 


f4C,n2 


liilet f^Hjfid 


441 « ©27 


0€C 


DE 


l09Cr**H»nt coyint 


44104 001,014.000 


LD 


8Cti4 


|itdju«l *ddi'*«t 


46109 175 


XOR 


A 


|€lv«r C fl«9 


44110 237,046 


8fiC 


HL,BC 




46112 229 


PU&H 


HL 


lAdjutt b>'t* to4;«lm 


46113 042,1^4), 11^ 


LP 


HL, 40YTII 




441 le 009 


fiDD 


H^,BC 




46IJ7 ^t^4«l30« ie^ 


UJ 


K lii V r U , HL 




461 2u 1*42^ 13;:, l&O 


LD 


NL, C&VT^^i 




44il23 O*JH,iil*.s04*O 


UJ 


|*C, lO 




4ft 124 04X9 


ADD 


Ht,BC 




44127 034, I3Z, la^'^ 


LU 


(BtTllJ ,HL 




441^ 233 


POP 


HL 




46131 024.ZS;^ 


Jfi 


HI 


|n«xt fil« nmmm 


! M2 4613^ 3il^ 


POP 


D€ 


IflAMt tllp 


46134 riT 


^nsn 


i>e 




4^1 ..40^2315 


LD 


HL,-16 




*41 ; . _ 


DEC 


DE 




44139 035 


ADP 


HL,D€ 


1 on* f 1 1 * de^M-t 


4<,14^ ^37,^73, i30. 


tW LD 


BC, tBTTU 


Ibyte* to 4IOVV 


4«»|44 23?, 184 


LDDfi 






46146 033 


INC 


HL 


laddrtfUA fup^ «toriHl data 


4^147 t*17,HS^, IfiO 


LD 


e€,f|TWE 




-Id 154* ?33 


EX 


DE,I^ 




4|>l3l 04:i|,i>l4t%lO0 


LD 


DC, 14 




46134 237,176 


LDIIt 






4feliS4 Z2 1*229 


PUSH 


IK 


1 «.d^r«iip Qf hvadat- 


46130 225 


POP 


HL. 




4bl&9 C^17,1I2,180 


LD 


DEh, STORE 




44162 1^1,01^,000 


LD 


BC^lO 




4fil#3 237,176 


LP I ft 




th*«d*r to «tor« 


46167 043 


MX. 


HL 


laddrosa far hSftdltr dat« 


44148 23S 


EK 


DE,HL 


► 
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Mr Da vies ot Hanworth writes 
thai he has not been oble 1o gef 
Tasprinf or Toscopy to work wiln 

Spear um dflK. Sogoi 1 Opus 
OiSCCrverv ond Ciliwn 120D 
prinrer. And D.R.G Shepherd of 
Lenzi© is having ditficultv m 
getting Omnfcalc 2 and CKiP's 
Finance Manoger to pnni using 
a 4aK Specrrum. Opus Discovery 
and Brothef M1009 prinrer Con 
anyone out there heEp. please? 

Code Machine 

These printer problems or© 
siowty being solved by our 
readers Here is a short rouHne 
bv I Cotlier of Edinburgh, which 
oliows oil printger output trarm 
the Co6b Mocnine by 
Picturesque to be printed on an 
80 column printer through the 
Opus printer port. 

(1), Type in and run the loader 
progrom (figure 9), Two versions 

01 the code wiii be soved on 
lope, one for the a^sernbler and 
oti^ for the monitor. 

(21- Load the Assembler. Wher» 
PRINTER OPTIONS are displayed, 
select Key 4 

(OKTronics-Cenffonlcsl Lood the 
ASSDK" CODE saved by the 
lOOder program. When the 
prompt tor LIME FEED and 
CARRiAGE RETURN is displayed, 
flop the tape and press symbol 
shift Key A, then ENTf R. Type in 
UST 600 ond breok: insert CLOSE 
m li**tf* : offer the line number, 
re-enter the revised iine 60O and 
then enter as a direct command 
OPEN ^ i;^'W* : OO TO 300. The 
SAVE options should be 
displayed on screen. Insert a 
tormotted disc and press key 2 
tor Q microdrive save 

(31- Load the Mor\itor instead ol 
the Assembler, following the 
Instructions in section 2. but 
fooding ^^MONDKXODE. 

An ossembiy Hsiing of the pflnfer 
foutine is given in figure 10. 



Lobels 

Ail right. I asked for it. t have 
been Inundated with random 
access filing pfogroms Here is 
one ihot IS just o fitti© out of the 
ordinary, by Richard Lown of 
Wivenhoa Ar^d It's reoliy one to 
get your teeth into It 
demonstrates three things. Firstly, 
it shows how a fairly complex 
rondom access disc tiling system 
can vifork. Secondly, it Is written 
In Beta Bosjq For the tew ol you 
who dont know this progrom, let 
me say that it adds o great 
many commands to stondord 
Sinclair Basia Inctuding 
procedures, it allows you to save 
procedures separately, so that a 
librory ot the^e can be built up: 





46i&9 


63^,^4^,235 


LD 


H., -l^ 






44ii72 


029 


ADD 


HL,I>£ 


td4t4 to 6« mDv«lt 




44,173 


237,073, 132, I e0 


LP 


BC« ieirr2i 


t^yl#« tck hm movaJ 




461 :?7 


^37^104 


LDM 








461 7fl 


033 


lliC 


ML 


ffliov* in mtorvd Hmm^mr 




4i,ie0 


017, 112, ie«j 


LD 


De,STDf%E 






4b|g.:$ 


5» 


EH 


»,««. 






4i»ie4 


o«^iiOio,«eo 


LD 


iCtlO 






46167 


237*176 


LDIR 








46189 


193,214,17^ 


JP 


LI 


frfttum to iltaln lt>a0 


BTORE 


4b|97 


0l^,0<>^,00e,0Oe 
OM,^0«,09ia,&00 
9vVa vvV| OvO, vOfl 


DEFe 


16 




FIILES 


4tt20B 


M»),M0 


DCFW 


1 




BYTE 


462 1« 


VQVi ^Vv 


DEFH 







' BvTr 


4fc2l2 


^A^^^Hkm 


DEFU 


* 





fr^um ^. Loodar pirogram. 








10 LET »-0 








2<> FDH 1-46000 TO 4609*? i READ «i 


PWE 1,61 LET 


&-V4AI NEWT 


i 


30 IF *mS36 THEN PRINT 'ERftOf* 


IN DATA LINES 


too - 109 t 


STOP 


40 FOR i«46lW 10 4621 3i READ «i 


IPOTE I.AS LET 


5-^^+«; ftCKt 


t 


50 IF «^ ^22®0I THEN Pf?INT -^EftROR 


m DATA LINCS 


no - 121**! 


STOP ' 


lOO DATA 33,2e,209,22l,3t3,l7*,iei 


,2^7,75,128 






I0£ DATA ISO, 11 








. ■» . « . 1 4 « . . . . rD4l • f roM 1. L it if^9 21 









F»fl(m 4. 



10 Kf FN «ChIp^^££K c#+«)+2^6*«^£K i^*m*li 
30 P€F FN Dfl-COPC llffE¥ft«4*?a6«CCXK ]t*rC¥4iO 

50 IF PECK 64T*0Oc p205 |WD PEQc 64901^ >e tl«H CLEMl 4!l¥^^* LOAD »t i -"catc ''CDlTi, I 
LOAD -lE-ttft-C^ffiE 
40 CL.% m 
50 Uln •»f67e,3>J Dl#4 p*niM DIH I9«C16I| DlH r«47^i Uln «4|Tm Dm tll7l| Bm 

uf<7M ntn vftaii Din Mfti6M D[h ]£«c4Ii oin c4i5)i Pin d4i7i 

bO LEt *u6*li L£r 61 -Ol LET ip^Oi LET |}l««|: L£T ver-l 
too PillNI ftl a^fli INVEIVBE H"^-^ f^lHT£R QM Tf* 
110 IF [l*^fYt'>"'^ TfrCN HD to 110 

l?Q tET ^»-[1«C£Vfl IF lt--R- on l**"»f tl^M W> tO ISO 
I30 IF t*<:>-y- AM) i*f >"*¥" TI«M «] lO 1 3?0 
140 LET p-lc OPEN #l|-&-t UPHmt 

150 f'RlhT AT 7, II PI^PER || iW 7i "T'' HflP Wl QK FiLC LIST It ^ ??■ 
160 LET Tt-IWEVfri IF z *-" I " DA i#--L" THtM L€T pl*ll 60 TO IHO 
170 IF tK i''^*' AHll jK^'-H- THEM OQ TO 1 60 
leo IF fiOT p TWIN 80 TO 390 

l¥0 PBJMT AT *?,7t PJtf^ft 3| Citt 7|*77 PPINTER Oli-V **^- 
ZOO LET «l-|P*;:^yfti IF Jt^-y- QA iP-^Y" THEN LJEt acr-Oi SO TO 2» 
2W IF xiO'^n' AH& it<>-#i- THCJi OQ TO 200 
F30 INPUT ''Skriv#i -iHt POrE 649^0^d 
Z6Q UI.EMt *0l [PEN frdi" CAT ' t dR»Al6iP0ENT Ml 1 
270 LCt cl*rN bUvTH tHt»0*^H tall 
no PkEAH Kit Fl3Ct 64924, cl 
f^O RIWAdnllE l^fi 649O0 
^^O CLS • 
^ICH PfllMt "TJTLC « ''It rOR »«A3S06 TO Siaifli AfflNT CM» P€£k« At I fV^T *t PH [Nt 

" "I 

J20 IF MOT p TMEH OO TO 570 

T30 I.PR1N(T CW^t |4|0-l^ ^7|"-]CAIIT1IIDGC itf^r« - -|» FOA •43S06 TO 3?5l3t LPRIHT 

CHRt F¥C>f 4|1 NEXT #i i^fllPft C»At 27|--0"|&«ll lO|Cf#i 10 

540 LrAlHT " HMC TYPft BVTES ST AWT END BLOCMg Pnil6/Al3tHi VftHS 

At/TD' 

330 LF*itHt - ^__ ^,. .. . ^^ ___ 

_-|CH»» lOiiORS 10 

^60 LET pt-'^CAT'i LET qS*^CATIMIDUE''i LCT ««51SG0i LET v^FH A Nit LET «fl*eTft« F 
H ■^2lx LET tt-STFfl wi LET u4^gTRI C*-VAL m**\^ 

370 LET l-Oi FOR «-a5316 TO t^59D0^16»677 9TCF- SAt IF FN ■.t4M>65Q33 THEN LET t« 
k+li NEitT m 

3B0 PRINT "l^^i^TRt ||* iFtLES|-'t IF M^T p ftCK OO TO 3iO0 

5W LET vl-'^FlLEB - "i LET m-V-eTA* t 

400 LPniNT |it|^t|rtt&tttttu»|vV|M4iCHRi 10|CHR4 lO 

aoo IF pi rt«N OO StA I200 

3L0 LET *-^531bi LET i -46300 f LCt *l«Cl 

600 LET b*^H 4 401 

610 L^T fr-^FN Mt2} 

a:» let fl.-FN •141 

6SO LET >«w-iv-« 1*236*6-6 

640 IF »-63353 T^N QO SU« lOOOt StOI^ 

630 EF NOT pt ThCN 00 mJi^ I lOQ 

660 FOP fc-a*6 to «*t3i IF «;r TI*N PRtNf PM^A 4|Cl«« P€£K * | 

670 LET p*tlr-«-3>-C>lfi* PEEK fei ICKt k 

680 IF acr THEN PflINT «*ipiTilV |7|«|TAt 2l|«1 tfl| Z3|»-»*| 

6W LET rf-STH* Mv*! LET ««-STA« mi LET tl«9tftt mt LET ul-$T1fti t«-«+tl 

70O LET !:-■¥ LEt ««|i LET typt*FC£K « 

710 LET Ipn^th^H aUI 

726 LCT fttArf-rN m(3Ii IF Fpi 4<lP ^32767 AHD typp-O THE34 LCT 6t6rt*0 

770 LET b4»iE-FN m%3t 

7*^ IF tvt^^l THEN LET typ«-4 

7EI0 HO fO 760*2aBtYtito 

7&0 IF Mir Tt«M FAIWT Pm^H l| IW 7 1 " S*a Le: * Var 1 4li I #« ^ftlC W#r t Auto PA^tOt^if 
AB 10vl*n^tn|TAB lAi6B«ICiTA& TS'i I*n^tti-^MI4. | TAB 2? i "^ " «^iT R ■ «t4rt AHO «t#ec'Ot 
-^1* ^ A(NO >t«rt»0 

77<? LET q^f'-^RCX^AH^i LET vf*tTP« HflSICt LTT W»-ftmi M«n«th-6*«| El I LET ii#*«Tfl 

« vt«rti GO tea a6<3 

STBD LET ft^PFFt' n*4i-Mi IF .frr T*^N Pfl[WT PAPCH "Jj n*' 6f -^WIMEATC AAMhY *?»• 
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the procedures ore called 
mereSy bV calling their names In 
the main program. It is much 
mofe poweftul and much less 
clumsy than using GO TO and 
GO sua forming fhe bos is of 
much more structured ond 
Infelligible programming. Even it 
you don't knovv oil the 
commands, hove o took of 11, I 
am sure It will ^^.t^igue vou 
Incidentollv. readers might wish 
10 know rh or a new, 1288 version 
of Beta Kdslc making ejitten^ive 
use o1 Igh0 RAM disc facilities 
will be out shortly. Finally, this 
present program illustrates ihe 
poiy^r of good BASIC ond it 
octuo^ry prints labels with 
selected names and oddmsse^ 
too. 

Load Beta Bosic, type In and 
save FtyCRI ond LABELS listings 
Ef<gures 11 and 121 FIljCRE should 
then be loaded first, as it creates 
files. One of the snags I found \% 
thof Rtchord obviously did 
everything with cap slock down, 
and his progrom doesn't 
respond to lower cose Inpyf 
t>ewofe. FILCRE creoie^ a file 
CO Ned M on the disc so don't 
wr He protect It. Then load LABELS 
Line 13 ^tort^ the procedure 
OS_num which redelines the 
chorocter set and all fhe 



i LET i£f*"'t GO fQ #|bC 



"1» 



■i IlTT j^**--! QQ m 04 



T^9Q tXT q«-"i4JHrRIC m»ikf-% tJtX vi^thVCI rkS LIT ^ 

eiO 4LEt qf-^CHAAACTCR IWRAV^f LEt vi>CHIH c+**-* Ltl wi- 

e20 IF »cr f«E:N PRINT PAP^rR i^i X\m ^^l ^HACHIPIECIIK ''|«t«rt|^,''|L«ng^Pt 

»-0 LET 4f«-nACI4tW: CgOE^I UEf wl*Ht«i *t»rti LET i#f-**i LEt ■*-'-''i fiO TO BAO 

B«^^ IF tcr Ti^H n^INT PAP^R 5| "HtrH^f RE tWtl LEHOTH-'IKM 

n>o igT ql«-|Hit» rtLCi let wi^^^^j cEt wf«-"i LET «»-•- 

niftO IP niw^O * TI^H LET irtii'^'' 

™in LET *i-*: LET **.t i LIT a*A*l^i LET |-I*l0i GO TQ frW 
IfiiV LET «i««*lE DITf cf i^M If R*pt &t THEN 00 SUB I HOOl OQ TO IQ^O 
-^i^rt JF p THtN LrKjMt CHHI 1i>jeM*lt 2ti"-lFiii:E ARE^W ON tUBCl^fCNft* 5T| »-<i*| CWRi 

\'^1Sy IF D riCIM LFfllNT -fRipH TQ BLOCKS H^TtS rirart TO IfLOQ' 5 Bl'TES FRtHf Tfl 

BLOCifS tYTCl-tCt*?t i:|^ _ ^^■_, „ *,*_ ___^ ..._ «„^ 

.^- .^-. -id>*i loidfrtfn 10 

lOio IF p THEN FCm *- 1 TO ««Jb ETCT k.\ Sd SU& tO<»0] LPfltNT l>lA« 1<>I N^Xr • 

I04^ IF p THEN LPfflNT a«« lO| -QLOC^^ OH OlEiC - -|«|^ f^|2aA«ft|- fir T1ESI - 1 DHRf I 

3{CMn lOi "USEDi "iv^bli" f-|2S^«l«-blP|'' B^TEBJ'iEMK i^)p«« ID| '-FREEi ''pbli'' 

C-|»«tliU' B¥TEa>- 

1030 IF »cr TMEM f^lMT ^FREEi -pbti' BlEKhm t''|29^*fr|{- ^Xmwi"^ 

lOAO IF p Tl«N CLOSE *1 

1O70 REnjRN 

lO^Kl rOf^ t-<k TO 4 StEf^ ^i LET ci»«t1««leM UHiINt c«|i LfT cl**!!**^*!!! Lf^tHT i: 

t| I !F ci<>- - Tt£N LJET ^i^flTft* C¥AL «« I ■*!(*] I -^VAL *«<«**«}+] Ik LF^I^IT ct| i L 

Ef ct*firft« iSAfrtVAL efia LlVllNt c*|" ^t 

lOfS PCIT kt REtUm 

MOO IF BUlih-a TtCH WTuftN 

lt09 LET til-til+ii-*t-U LET fl*-3TR* ^23A4l«^l-ill 

HID IF p TI«N LPftmr * UHALLaCATED ""i it«| vl «^l| C 

« IOiCHR4 10 

1170 TF llcr THEN PRINT INT 7| FAPCIt. -Oi "FREE BPACE^'t INK 0| FAP1» 7i 

tn -|»-l 

1 J T^ llETi^ili 

l4?00 L£T bl^Oi LET «]-cli FOR 4-3731 b TO S3300*1ft4l STEP lA 

l^in L£f t-m A 141 I LET «-FH «(2ii IF «l*1« THEN LET *t ^wAl -fiTPM (>l + tlt LET « 

f <feLiJ^*|}«9T*tl f«-IM LET *ub-«u&+2i LET bl-bl ^«-«J - 1 

\-£2fS L€T wX^mt MEIT • 

l^l'^ LET «4FN HtZli ]F oKs TI^N LET *tlmt&t-STR4 lv*lli L£T •« t«uli> II -STfEi m% LE 

f b|Pifrli-«-« 

IZ40 Wt»^ 4j^^£«f«tKf It^^l^M POKE 44209^ INT * ?56» <* /23i^-^»EE> 4fc?0»^*,ll 
t790 flAiiOWItC USA 460001 flTTLJilN 
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loa 


IM 
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HO 
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lo 


tttPi 


HM=Mf«« con 
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10 


10 
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*44Q« 
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««ifiiiPfl txm. 
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3101 


311 
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«« 1 *£ • 


PWCMiw €^44 
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i^mnHn 
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^ 


7 




744 


39 




i»f^t###t* 


cp^mncritt 4iitfrT 19^ 


M 


W 
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CI 






FHft JnH 


1 »_B1K1 


mm 19 fbWfi 


vrrti 


i»f 1Q «LOCl« tttll 


riWl fO R.O»t ilTH 




45 M?i?o 


•r J^F 


7i 


937fe 
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i»4 in 


i*g«i 




DItC: -» f^^ II 


HIM ftvmAi 
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1 lu^i t^i^i^i — 




* 1 




t^W^^f. l^Milfl T^^SB ^J^wy'w 


lift 


fftU tlMt 


dN' 


Hoytt 


MT 


i:ATfii{jM 







•fp 




rtiCI « 10 


^«»E 


HftChPW OKIE 


lOi^ 


I 


7 




fcVmo 


^rtli^il^ 


wm^mM\ 


*T| 


« 


* 




M* ra 


«rt 


mM3^\m WPK 


Jl* 


1^ 


1« 




4*a&e 


*ri-«cv 


HACHtw com 


Sfeftl 


II 


52 


7J 


^i^te^ 1 




UNHLLDCAin 


11920 


34 


?• 


«3 




«1p iiwipl* 


MMCtlMMMV 


S*^ 


¥• 


Ofe 




t« 




UHMLLOi^TCP 


9J'''4 


VT 


ifliT 


31 




^P4««^nt 


»bf» FlLl 


1 


19 


IM 






prr*«-<ll« 


*M«ntC HAAT 


H 


I0« 


ifl«t 




* 


•*#l 


F-CBWiH 


**!« 


110 


law 


^o 


wyp o IC* 




LMi|.t»;Ari:ik 


l«4«» 


lie 


1W» 


d6 




1^ t - 1 5, S 


NMINIM Zrn^ 


*3XI 


i«l 


30* 


39 


:9*,s£t-^ 


**t-ltr 


PwcNiw CiAi: 


*^11 


?i& 


213 


b 


^i^09 




f«M.LllCATE;& 


I3«034 


^v^ 


H* 


30« 




biviit « la*?^ *¥tt4> 
ri4ti *» ii*«Ki0« r^Tvm 
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FlSIC 



o^Tior^i^-i 



*# O ^" 1^ 1 



< &9 r3PL.r^> 



te&2 li 33 

34. to 74 



^■7 IL 



1^ P^EE aPACfc 
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LC&« ISO 



e dose J . oa93 
14^33 ^lo a IB a 
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HiumeraK making Ihem a father 
ptearant old styte The section 
from lines 30 to ft5 loads the 
datatite disc (the file M which 
youV© just made or got out ol 
the box), ond the moir\ program 



consi&fs of O big DO loop from 
fines 90 to 120. wHh the practical 
procedures listed in line 410. 
Pfoc te! searches tor o 
telephone number (lines 
500-AOO). Proc add (lines 800 900) 



Plgur* i. 












MHtMt€ft tCP^TKOL tOL* 


Mrfep 


Caa* 




KB*nif>V 


Lirk*« if>vot¥#4 


CHft* |# 

^H^« lA 




gn4«rltf%9 ©ff 
Li^«f*««l 


Itcriit lln»« wii,fi lPI^ImT 



64 



rx Computing Monlhty - Moy 1*S7 



im 



Odd5 no me 5. oddr^^ses ond 
feiepfione numbers to the lists^ 
displdv^ fh#m tor checking and 
soves them on the iile: proc 
change (lines 1000-12001 simJIatty 
allows you to change files, Proc 
find [lines 2000-2100) \%^ siring 
seorch routina Proc disptoy 
(lines 5000-5050) merely displays 
InlbrmolionK and proc exih NEV^ 
the pfogrom otler disploylrtg 
"FAREWELL on the screer^ A 
PAUSE would help here Finofty 
proc li$l lists files to the prJnrer or 
screen. The progrom work& 
rather nicely and would do very 
"i^eil lor a club to keep o list o1 



members whfch could be 
updated readily and which 
would provide a list of tabfes for 
sending out lor instance, club 
magaiTnes. 

Finally . . . 

Thpnk^ tor all your leflefs and 
programs. I hope that this 
column provides useful 
intormation even lor non-dIsC 
users who might be cunous, and 
wjtl stimulate you into submitting 
further routines Please keep 
them coming. See you nesrt 
month. 



P^}ur« II. 



2 IIEH »#*LClADtB PPQGfflH*** 

3 «cn •■• t. CiX.Lli^fi •»* 

4 BfEM ••* COnt RACHtHE •■* 

5 RCn ■•*PR|MtER OUTPUT*** 

6 R€M •••■•••■•••••••-•-•■ 

lO CLEM IJi'?^^! Rf.StlJttt lOOi F 
OR f-3S000 TO 3204it WAD #« P» 
€ f««¥ NEXT i 

20 FRTJNf ""Jn^wt b I #nl^^ t*pm ^ 
urn* m fr«^-> PW« O 

30 SAVE -AaSW-COr)€ 32M,#2i P 
0*^E 3:?OOS,il5l PWE 32^^103, I03l P 
»£ 120S?l,113i P[»E 120?2p230i S 
AVE ^nONIM' ""CQK 3200U,42 

100 l>ftTfl 233, ^03,li3»tlB, 32^,13, 
2#!J,729 , 2 i ^ ^ 1^7 »ft2, ^t ,203 , 1 , 22 

3, I 13, 24&, 243 , 2 13, 203, B4 « 31 «36^ 9 
120 tJ^m 241^245, 13.33*200,62* I 
3,Z4,240,34t,t67,;i>l 



ruTihfTfP nfXiTfMf rofl 


ri^ T\M^^jigLm. 


A'^lWKh.rtt^WMfTM L 


OH.W IH4C 


N^tVfi. 


7r*# 


««## 


twa 


}2«M 


7E^i» rTfCiT37* 


t4iP9 


41 T 


fr, i|Y-r»ri 


7tiP4 .?*«H 


•ti« 


m 


Mr^dfipfif [ 


i?t*f. rg 


•#19 


m^m 


m 


7f*? E3 


*«» 


ftHW 


ML 


ItM E^ 


M^ 


#VtH 


K ' 


7T*» « 


•VM 


Al»4 


K 


7f** 3C*5 


h:!? 


I^D 


4** I 


n* CB^Ilfi 


M44 


C4U, 


¥i4|t<l 


7«4r CI 


•M? 


M^ 


ftC 


7t-]* t-I 


MSS 


IN» 


H 


Ttii i:i 


4194 


^0^ 


'H. 


?M7 f I 


iHf 


PflP 


iF 


7M3 FIM!B7JP« «•« CHOfVI fit? 


ft. i|vt7>i} 


^frit r^ 


4V7* mmcn mjm 


*r 


Ttlft PT 


mn 


nr 


iwt 


7t*ifl c»iir 




<^4it 


TF5*H 


IpiC 34^ 


■•49 


jn 


C.iriWir 


:^*if ri 


4f44 


«5^ 


4F 


7?^ if F1g«i 


wmm 


tP 


•&H 


TMt>3l IT 


41*4 


OCF 




7522 C« 


4l«f 


■ET 


Z 


-m^^ K«f* 


•114 


1.t* 


A.«&M 


7^:^ liFB 


•119 


jn 


•nflicit 


Tpr? n 


41» Pi 


(WK -tSP 


V 


71^1* 41' 


•l» 


IIM0 


H 


1 T»J* c* 


•IM 


WT 






4(39 


fNt* 





«^0 fi€» *»*PftCW5WI« FILOre*** 
9S REH **« frfCHME^ LMN ••« 
M REn FILE Cfi£IITIO** 
lOO LEI Ft-'^L^BELg-i DIM «<ni 

LET MCll»l 
tlO 4dd mil ,F« 
BOO l^n 4ltd hfU,F4 
niQ KF PRDC 4iid RCF MII|F« 
G20 CLS 

e23 LOCAL Vi«£«H 
626 Din Af 1206) 
830 DO 

640 JNFUT "'FIRST MAHE ""lAtCl TD 
261 I PRINT AT 0,O[Atn TO 

26)1 1P«^T "^COMfi f4An£ '' t Fl 

• 12:? TO 3211 WtlHT AT i.O|*l 

♦<27 to 321 
644 LET Z-ZFf LET W^ 
045 DO UKTIL Z>130 
eaO LET Z»Z+2^i LET M^W+li PWIN 

T AT ZOtO|**W/L TO EXIT TWiS 

riifcT" 

660 Pf^INT AT 2ltO|''ADDnE9& ^fU 

B70 fNKJt A* a TO 2«-29l 

^»0 pn[Nt At H*2,0|A«<Z TO 24-29 

I 
B90 EXIT IF ll«4Zl*C»«f 11 
WO LOOP 
9lO FfHWT AT 20,0i* 



TOO IW*UT -POSTCODE " i Af f 1 5/ TO 
IB:?I B PPIMT fli lt,OtAtll3? 
TP 187»i INPUT *TeLEPt<3PE N 
Dt "-ii At 11 83 TQ 20B1 I PftJItfT 
AT 13,0|A4tie3 TO SOQ) x PRE 
m AT 15«0t*IF THIS IS Oi< P 
R€BS ¥ ELaC N * 

930 BET Vtt CL6 

940 LOOP UWTtL ¥I«-y* 

942 SAVE -fl" DATA l40 

943 OPEN iJii-n-i Jif lf^02O9.»l 
94B POINT •4tn<U 

930 PRINT lt4|A« 
933 CLOSE 44 

960 Ei« pm>c 

iOOO STOP 



flgur* 11 



Q REM •••pmx^An LAeeLS**^ 

9 ftEM ••• r^ICHM^D LOHN ••« 
iO CLS 1 H^INT At lOfSi^'HOLD 
H A HINUTE' 

13 OS nulm 

14 CLS 

TO P^F PROC OS_fiuAi LOCAL »^,1» 
Ct CLEAR 3B4x CLEAI^ 3641 LE 
T ^-DPEEH: 4237301+21 DO UWTI 
L PEEK <»-l>-Oi LET ii*i.+3*P 
PEEKf«)i LOOP t PO»cE m*l1EHO 
ilYfflCt56l6 TO IhTSl^l DPOK 
E 23606tm-256 

21 RESTORE ?2i FOR i-«+129 TO 
t+207i READ ct PdK£ i vCI Hi 
XT M I^STd^ 

22 DATA 0|0«36* 76 164, 100,36,0, 
0,0*48, 14pl6,l6,56,Q,a|0,SA 
,66, 24, 32* 1 24 ^0,0, 0,36, 66*6 
*4,6fl,36,O,0,B,24*4a«1^2|252 
,0,0,0,120,64, I 20, 4, 6a, :i6^Q 
f 16,32, 120, 66*66, 56*d,OpO pi 
24 « 4 ^6, 16, 32, 64*0,56, 66 p36, 
6a,6fi,36t0,0tO,S6t66,66,36, 
Bpl6 

23 FOR l"»+9 TO w*739i POK^ i, 
OR(P€£F l,PEEK I /2> I NEKT i 

24 END PROC 

30 PfttNT ""MTAFILE DlSd' PRCSSi 
■¥(-i OCT 14 

40 LET Ff-^LABELS-^ 

m ran vvnu 

84 DIH mil 

^ LiQA49 «"Pi"|lt"n" DATA HCM R 
AHDOniZC U5R 3B41?i CL5 

90 DO 

93 CLS 
lOO PHIHT AT 0,]0i "LABELS - 1 AT 
2pO||-t OUTPUT"; AT 4,08^^ 

2 C*««et RECDRP-'IAT 6,Oi"3 
ADD i«N I TEW. "1 AT B,0|-4 t_( 
ST NAMES.") AT 10,0| ""5 
El! IT" 



ItO 



120 
3O0 
3IO 
720 



530 
MO 



SSO 



560 



370 

3*?0 
6O0 

610 
620 
630 



^40 
660 



67. 



©FT Ax DN Axt«| nfl»,F«tch* 
ng* nnJ,F«i4dcl Hf||,Ftil«t 

net I ,F« limit F« 
LOOP 

DEF PROC t«l f^EF f1U,F* 
CLS 
PRINT AT 9,0|^IF YOU KNOW T 

tc NuneeR of the adexresse 

E THEN TYPE IT IN NQH, OTH 
ERWISE PRESS '6" 
INPUT Y* 

IF VtO-^O** THEN Din S4t206» 
I OPEN •4i*'M"i i|F*RND209sPQ 
INT t4{V^ Y4] ENPUT 44^Stl 
CLOSE 44 

IF Yf«G^ THEN CLS l LEt PT 
R=l: INPUT "tYPE IN THE NAN 
e OF ADDRESSEE! "i LINE S*l 
find 54«nf I) ,Ft,PTR 
IF Vt-^N** THEN PRINT AT IT, 
Oi'^NOT FOUNDsFi^E^S ANY KEY 
FOR «ENU"t PAUSE Oi END PRO 
C 

CLS 

PRINT At 9", Ot -PRESS P FDR P 
RlNTERpS FDR SCREEN" 
DO 

BET Y4i IF ¥»--P" TitN LET 
K>3t ELK LET «c«2 
LOOP UNTIL Vt-^-P** OB Y4--S" 
DO 

CLS y PRINT AT 2,Oi"T TEL H 
D",,*A FULL AOORESS*,,"L LA 
BEL** 
E5€T D* 

LOC*P UNTIL W-"T" OR Pf--A- 
OR DJ-'-L" 

CtS 1 JF Ot-^T*^ THETJ PRINT 
iKtS«tl TO 261 I PRINT •!< | S* 
t27 TO 521 f PRINT ««CfS4(183 
TO 2061$ INPUT "PRESS ENTER 
FOR r^NU. "I LlfE Vti CNU P 

r^oc 

[f [>t^''A^ TH£N dl4«»l4v4 ^pS 



6Sf> 



690 

aoo 

BIO 
0-*O 
623 
626 
630 
640 



B44 
B43 

eso 



B60 

670 
MO 

090 

9Li> 



920 



930 
940 
942 



■ ,@i INPUT "F-P£SS ENTliR I OK 
HEMi.-i LINE Vis END PROC 
tr D4--L* IMEH RESTORE 3300 
t DO tdlmplAV* 3pS*,7i PRiN 
t AT 11 ^21" IF YOU hUAlMT TO Q 
tJIT PRESS Q'^i QET Yi* LOO 
P MNELE ¥»« >*'Q" 
END PROC 
F^€i1 «dd 

DEF PROC «fld REF Nf],F* 
CLS 

LOOM. Y«,|,N 
DIN Ai<206> 

INPUT ^FIRST NAHE "jAf tl TO 
261 I PRINT AT 0,O|A«11 td 

26 I i INPUT "SECOND NAME "lA 

»iZ7 TO ^Hn PRINT AT l,0|ft 

t«27 TO 52» 

LET 2«27l LET N-0 

DO UNTIL |>S30 

LET 2-1 •26 I LET W-W+ I i 

T AT 20,0i-N/L TO EKIT 
PART^ 

PRINT AT 2lfO^"AD[mESS 

INPtJT A*<r TO Z+23J 

PR (NT AT l*4^2,0|A«CZ TO 

I 

EKIT IF A*lfl-CMR« 13 

LOOP 

PR|«T AT 20,0i* 



INPUT *'POgTCIM>E -I Aid 37 TO 
16^1 1 PRINT AT 11,03A*CIS7 
TO t82M rWPUT ''TELEPHONE N 
Ol *'|A«4163 TO 20611 Pf^lNT 
AT 13,0|A4ti63 TO 20flli PRt 
NT AT IS^Ol^'IF TMIS IS OK P 
RESS Y' ELS^ N" 
BET Yti CLS 
LOOP UNTIL Yt--V- 
LET nU)^Hlll%li SIV^ "W O 

ATA na ^ 
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QP^H i4| ■ n- I 1 p Ff FtND2<^>^ 




»t 1^8 




L '■ 


94fl 


POtt#T i4incu 


HID 


LOnP WHILE ¥*<>"¥■' 


mzi> 


NEW 


TOO 


PfltNT »4{A# 


1 IZO 


OPE*i •4i -n-iiiFiiaflizo^ 


6030 


END PROC 


^ras 


PLDSE »4 


itso 


POINT •4|PlfT 


eooo 


DEF PMC l*t R€P MU,F« 


V60 


SAVE *-rt-iJ|"W« DATA rtO 


1140 


PRINT t4iS* 


SOOS LOCAL ¥»,*.,P,At 1 


9AS 


Drew ft#i"n*|3|F«nALD309 


il50 


CLOSE P4 


0010 


CLS 


^70 


PtJlWT MtMCI> 


IIW 


DPitN #4(-n"5 3|F*ftHD2^ 


©OlS 


DIM fltl52N &m 4» CM CI), 21 1 


975 


PRINT %^^t^% 


1 1 7D 


POINT #4|PTR 




\ 


**W1 


CU05E 14 


iieo 


PRINT »4l&t 


00^0 


PHjNt AT 9,OrPRCS@ P PO«f P 


999 


END P^OC 


11 90 


OuOBE M 




R INTERNS FOR SCREEN** 


iooc> 


DEF PfmC ch«nQit RCF nC>,Fi 


12)00 


wm raoc 


fl025 


t]<l 


too^ 


UdCAL L,S,Yi,N|B*,PTFt 


2000 


D£F PRDC find REF S#, I^EF M 


B030 


BET ¥* 


1005 


LET PTft-t 




,Fi, REF PTR 


B04D 


IF V*-"P- THEN LET K*i 


1004 


CLS X Pn\H% AT 9,01"' IF VQU 


2ooa 


LQCAt T* 


O090 


IF ¥•-^8'' ThCH LET K*2 




¥^€M THE NUWetR DF THE AO 


2010 


Din T*<2oei 


0095 


LOOP UNTIL ¥*-*-p" OR ¥»-*S'* 




Df=IE55EE THEi4 TYPE |T IN NOW 


20» 


DO 


80S0 


CLS 




, DTH£RttiaE PfieSS 6-t IMPU 


203O 0*^H t*i'*»"|liF*WND209t LET 


eos^ 


n n 




T V* 




¥»■"«** 


eobo 


INPUT "NUMPER TO START tPR 


1007 


tF ¥* O''^^ T>CN DIM S«t20a 


2040 


POINT «4|PTRt II«HJt 141 Ti 




A FOR ALLS -I LINE Uf 




>* OPEM Ml-^-lltFttWDZO^jP 


2044 


CCUSL i4 


80A2 


IF U*< >*"fl" THEN INPUT -HIJW 




QlHt ft4E^/AL Vix IhlPUT •418* 


20S3 


IF 11«£lf*lHOfl,T»(l T0 52l*S 




ER TO ENCi"*! LINE l«i LET P 




■ CLOSE i4t LET PTl^VflL ¥»t 




#100 THEN CLS :i]l«p|ayl 7, 




-VAL U»i LCT J-VAL 1** 




«XS t 0D TO 10:21 




T*,Bjc print at 9*0t*l# thlm 


B064 


IP U*--A'* THEN 80 TQ 0132 


lOlO 


CLB 1 INPUT '*TYP€ IN T« NA 




l« tr%« on* ytKJ i#Ant pr 


eo7o 


Dd 




PC AT AfiDRCSSEEi ■*! LINE S 




*M ¥-1 SET ¥»t EXIT IF ¥ 


eoeo 


OPEN •4|*«-iUF*RND209 




t 




•-■V- 


eo9<> 


POINT #4iP 


1019 


nml St^Hcn ,Ft,PT^ 


2oe5 


LET PTR*PT1R+1 


eiDo 


INPUT il4|A« 


tosio 


IF V»«-N" IrtEN PRINT AT 19, 


-TCr^ 


LIK** UNTIL PTR-littl*l 


euo 


CLOK i4 




OfNOT FCXJNDi PRESS AHV !<£¥ 


20^3 


!F ¥*-*¥« THEN LET Si-T* 


8120 


PRINT iKiPi** -iA*n TO 251* 




FDR nE;NU"i PAUSE Oi END PftO 


™9i 


PRINT AT 9,0|" 




A«(26 TO 521 




C 






0125 


LET P«P+1 


\Qr2\ 


DO 




^ 


0130 


LUUP UNTIL P>\ 


1023 


RESTORE 5500i LET L=OT 


2100 


Ef*0 PftOt 


8131 


00 TO 8140 


IOZ4 


FDR N*! TO 8 


5000 


D€F PROC diwlftyi K,S*,E 


0132 


FOR N*l TO MH) 


1025 


R£AD 5,L« 


SOlO 


RESTORE SiSOO 


01 33 


OPEN ■4|"n"tl|FtRND209tPOIN 


103O 


PfllNT AT 30,0iL»f* '*|S#<S T 


»20 


FOR N=l TO E 




T MiNl INPUT HtJ«(N>s LET 




S+LM^ *-* F^tNT AT 


5030 


READ S.Hit PRINT #K| S4CS f 




JilN,209 TO 2SU-STR* Ni C 




9^0t"tF THltS JS NOT RIGHT 




P B+^J 




LOSE i4| NEXT N 




PRESS N'^t Gff VI 


5O40 


NEXT H 


B134 


SORT JtlM^7 TO S^N FOR N<< 


1040 


IF y»-'-N- THEN IhPUT "NOW P 


5045 


IP E-7 ThCN PRINT IKj - ••; P 




1 TO HUH PRINT m% USING 




18IJMITV 




RINT *K|" - 




-^«IHI*$VAL <JiCN,2'09 TD 211* 




-1 LINE e*fB TO S+Ll 


5oa:» 


ENp pRix: 




HJ»tN,l TP 37>sJttN,ia3 TO 


10W> 


»tEMT N 


59O0 


DAIA U-*NI*t27t*M2%53»*At- 




2f>3M NEXT N 


lOSl 


CLS 




» 79, - A^" . 1 05, -Al*^ , 1 31 1 *A4 % 


a* 40 


INPUT -Pfte^ EHTEH FOR MENU 


IO60 


di«pl«y« ?,St,B 




157,''PC"tlB:Si*TE" 




.-1 LINE ¥i 


1100 


PRINT AT 9,0|"!F THIS IS Ol*^ 


60OO 


DCF PROC wiclt F* 


BI50 


CLS 




PRfcSS ¥ ID FILE "I QET ¥ 


6010 


CLS 1 PRINT AT 9»9t "FAREwEL 


BIAO 


END PRPC 




WO\D 1 







THE MONSTER RUSH FOR 



m:>^.«>/ 







il -I p • 







'•■•. ■■•. \ ■ . v-.. ** 

'■.. ^*.. ■•-. \ X > V ■•- ^ 



SUBSCRIPTION RATES 



£16.0O for 1 2 i*i!iuc-<fc Overscan Surface Mall 
£61, 20 for 12 IsKucH Ovcr^iesji Airmail 

Send ihis form « ilh your mtiitlmice !■>; 

tSFOSET LTD., Times House, r? Tbe Mariotres, 

Htmtt HfmpsUe4. Merts. ttPt tSB. 
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John Wase with more 
advice for Disciple 
owners. 



hflavkng accepted the Invlfolton 
to visit Fcockforl product^ one 
recent cold Monday ^Mnd me 
in Hendon. rtiere ihey were, 
hddllng with monitor ond 
Spectrunri, sof qtop o printed 
circuit tKKird. Yes. this wos (I; 
version 3 of the Disclpte is now 
witti ua. Wtillst I was able to sea 
many ot its features on the spof. 
ttils was cleorly not a (ully 
working syrtem. and I wos 
pfeosed 1o get an EPROM and 
raised software cossette tti rough 
ttie post Just In time to connplete 
this art Ic let 

Sq wjiot's dirterenf? The only 
essential difference in tti© 
hordii^rare are the snapshot and 
enable switches, on the left o( 
the Inlertace. which are now 
replaced with o new design, 
much stronger. Apart from ihli 
there is the new EPROM and new 
cassetie software 

The first and most ol^ious 
advantage is thai the snapshot 
button now has three additional 
uses. Previousty. on version 2. one 
could tronsfer 4flK programs from 
tape or mlcrodrive ro disc ond 
dump a screen to the printer. 
With version 3 things gel a bll 
coni plicated - you need to 
prms Q key of the same rime as 
ttM ttiapshot button - buf the 
rewards are there oil right. Vou 
con save a full 128K program to 
disc — and relood It ir^ o mere 
seven secor>di This disc 
intertoce \% ve^y fosf You cor> 
also save a single screen to dlsa 
And, finally, you can send o 
doubie-size screen dump to the 
printer. 



Aport ffom these gome** 
oriented uses, there ore tynher 
features tor the more serious 
programmer The most obvtous 
ore the direct access from BASIC 
fo streams and chonnels in the 
same way oi permitted by 
interfoce 1 or Dlscoviery This, in 
turn, provides a variety ot BASIC 
facilities; for In^ance, direct 
doto filing, using sequential fiies^ 
a considerable step forward, i 
know that comparable (acuities 
v^re avolloble in earlier 
vers^or^s, but only from machine 
code using DisdpJe's commoi^d 
codes (similar to Interface 111 
hook codes which they 
emulate). EPROM version % also 
eidends very considerably the 
number of com m and codei 
Another new leolure concerns 
an area of Disclpfe's RAM which 
con now be used by the serious 
programmer: a 512 byte 
machine code routine can be 
loaded directly Into disc butter 
and e^cecufed directiv from there 
withour using any of the 
Spectrum's memory. A 
particularly useful leolure is the 
obUlty to "trap 'Disciple's error 
messages, if. for instancep the 
disc filled up during or^ 
ope rot ion, one would r\or molly 
get an error message indicating 
this and the prooram would stop 
This new facility enables a Jump 
bock to BAStQ perhaps with of* 
oppropriote messaga Code 
files, toA can be made 
oulorunning by a third specifier 
otter "CODE", giving the autorun 
Qddtess^ There ore new POKE # 
commands on Improved COPT 
command ond lots of other 
programming features 

Network 



in oddtllon. the network facilities 
hove now been much revised 
ond eirtended There is provision 
tor dssistont" mochines in 
odd It Ion (o the "master" ond 
Ihew ol$o con hove their own 



dflves. Snapshotted" fiies con 
T^m be trqnfierred across the 
network, and the master can 
send messages to slove 
mochines wnilst o progrom is 
being executed, 

'^reat" you might soy, ''But 
what about me; Tve olreody got 
a Discipte' Weil, for those not 
olreody in the know, there is o 
user club run by Bob Brenohley, 
34. Bourton fioad. Tuff ley. 
Gloucester GL4 OLE. This 
provides o hefpEinei 
progromming tips and will ofso 
odvise on upgrading to version 
3: Itils eon reodily be ochieved 
by changing the ROM and 
softwora 

Next, an opology, In my 
review of Oisoipia l queried the 
omount of disc memory 
ovoUoble, on the basis fhot there 
wos no compocting facility. I 
wos very rapidly toid that this is 
unriecessory, since Disciple's 
directory Is bit mapped, and 
therefore oil free sectors can be 
used; irrespective of their 
physical location on the disc 

Now tor some progromming 
notes. Many mlcrodrive users 
ho^« asked about compatibiftty: 
whot mlcrodrive programs will 
run on Disciple!? The answer Is 
'most" The reason Is fhot the 
standard interface 1 hook codes 
have been used in Disciple 
Provided thof the progrom yset 
these and these only/ it will wofk. 
So the mlcrodrive version of 
Devpac ossemblers and 
monitors or>d ol the Arfisf ore 
fine So ore Masterfiia OmnicolQ 
Word monager. The Last Word 
ond Icon Grophtcs 128, But 
Tosword 3 ond Ta sword 128 won't, 
oithough they will run with the 
programs on microdrlves and 
the files on disci The reoson Is 
tfiat the program Interocts too 
much with Intertace 1 ROM, 
evading the normol hook codes. 
For Instonce, the first thing If 
does Is to check the version ol 
interface 1 being used. ^ 
naturolfy, it fails thera 
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More prize winning programming from ZX readers. 




^hort Cuts exists a$ o showcase 
lor fh© progromming talent of ZX 
readers Entries ore welcome 
that stiow both the potential o1 
the Spectrum and fhe eKpertisa 



o( the progrommei. 

Submissions tor Shorl Cuts 
must be your own originol 
programming and not how 
been published prevjousiy. 
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Drop Four 

I don't get many compiet© 

Simes sent In to this seclion so 
e orrivol Ol Drop Four from 
Niclas Corienms of Sweden 
made a pleasonl change If is o 
hvo plover game based on o 
well known counter Irome game 
where the idea is to get tour 
counters oi v^ur colOurjSvmbo! In 
a straight line, letter! ght. up- down 
or diagonal tv 

It Is neol and com poet and 
hos nice screen presentation, 
the check lor win logic Is kept 
simple ond tor ardent 
programmers there is I he 
challenge of odding routines to 
make the computer play against 
you Intel N gently. 

It is not a novel program, but 
we liked It ond moke it this 
month's Star Ciil. 




I E£H Drop four 
100 LET x-lz Lit i»="XXX INK 
0: PAPUfi 7: CLS DIK aU2.13!^ 
110 LET e*-CER* 144+Caai 145*CH 
it 14G 
UO LET tt^OBEt 147+OHElt 9b^CHk 

t i4e 

130 LET Mf= 

140 PATA 0-187.127,127.137.18?. 
127,127 

160 MTA 0-aiNSp2Mp285.26&,2S&. 
2&».25& 

180 DMA 0«»4,2i4.2M,2M.254. 
2M.2M 

170 DATA 120^120. 128. l^e, I2e, 12 
g 13^8 2S5 

100 DATA 1.1,1,1.1.1.1.255 

IflO FOB j = H4 TO 149^ FOR k^O T 
7: lEAD a: POKE U^R CHR$ j*k.n 
: *«EXT k: NHJCT J 

220 FOR j-2 TO 17 STEP 3: FOR k 
*2 TO 26 STEP 4 

240 PRINT IKK 6: PAPER OAT j. 



k.a* 

a&O PRIMT PAPm «;AT J+lik,ti: 

NEXT k: NEXT j 

270 PRINT INK 3: AT 0.3- "l 2 
3 4 & fi 7 " 

260 PRINT im 7: PAPER x;AT 20 
. U; PLAVEH jx 

Sei LET d^O^ FOR b=l TO 7 

263 IF ATTR (2. (b^|}t4*2n>« TH 
EN l^ET d=d+l 

264 NEXT b 

26^ IF 4=y TH«)N CLE i DIM «< 12 
, 13): 00 TO 220 

290 INPUT Hhich oolimn? il to 
7) ;* 

300 IF moim n Oi b>7 OR m<^Q 
THEN 00 to SSiO 

310 LET a=( ft- 11*4^2 

320 IF ATTE C2.aM>ft TEHN PRIN 
T FLMB HAT 21.7; Colum -;*;" 

iB full": 00 TO 200 

330 PRIHT AT 2l.7;u» 

340 FOR j=e TO ISi L£T a=ATTR f 
J,o)- P«XNT AT i,&2 PAPER x; I»K 

7at 

370 IF J=2 mm PRINT IKK 3, A 
T J-2.c; " ';*: 

360 IF J?2 AND *=$ THEN PRINT 

PAPER 3. AT J-2.0;t« 

390 IF INT {j/3>=J/3 THEN PRlIf 
T AT S-2,cr 

400 IF j>2 mi> t-M THEN PRINT 
INK 6; PAPER 0;AT j-2.e;«i 

410 IF J-ia OR AlTfi U + a.cJ=23 
OB ATTR U+2,cJ-15 THlW iEEP ,1 
, -20: CO to 440 

420 IF «=4e THEN FOR p^l TO 4 

BEEP ,0i,(20-2*J)+p: NEXT p 

430 HEXT J 

440 LET 1- J/343: Lit es=ft*3: LET 

400 FOR J9-3 TO 

470 TF aCl*J.o)-x AUD ftrUj+l.oj 

i=K AND »{i*j*2.cj=x mn afl+J^al 

*e>=K THEN 00 TO fifiO 

4iO ir •(l.o+J)=i« AND ft(l.u*j4l 
)^x AHD Ail.Q*i*2)'% AND •tl.o*J 
+3)^x TEEN OC TO 550 

4i0 IF ■{l*i,«jtj)=x A1«D *U*j+l 
.C*J+1}^ AND *(l + j+a,c+j+2^sx A 
MD *fl+jf3.c+J+3)=x TKIK GO TO 
»0 

500 IF ■(1-J.«^*J)^ AMD ftC(l-J) 
-l*e+J+l>=3C AND a{n-J)-2,c*j+2) 
=3( AND *({l-jJ-3,o*J+3>=Jc TMIH 
SO TO 5B0 

510 NEXT J 

B20 LET i«=^000"r IF ^^2 THEN 
LET it^XXX" 

630 LET x-3-x: QO TO 2S0 

bhO PRINT OVER 1; FLAM l;At ^ 
0,11 iu9( TO S^ 

fiiO pgiNT AT 20,9; FLASH 1; IKK 

xr'PIayar ";5c;"' Hinp" 

570 INPOT ADOther g&ne t ;»«: 

IF fttiDo-y' THCT STOP 

530 CLS DIN a{l2^l3S: SO TO 2 
20 



Vector TabJe 

Vector Table Is one of those 
saamkngly potntless tou^lnm 
which monv of us find so 
fa sci noting. Once entered and 
run a machine code routine Is 
set up ai 64250+ 

To start It tvP© RANDOMIZE USR 
44319 and to cancel il type 
RANDOMIZE USR 64337, moke 
sure that no code is placed 
obove 62000 or else the 
machine will crosh. 

So what does il do? 

Wall offer starting li you will 
find that pressing keys and 9 
at the 5arne Um^ w\\\ clear the 
screen and leave it blanik, to 
bring back the display press key 
q. 

F^rhapi useful for those who 
Sutter Irorri obsessive secrecy 
and who do nol want others to 
»# who) they ofe domo on the 
computer? Useful for BBC 
progromme producers? 

Our thonks to Hugh Show of 
Ayreshire for this ona 

9000 flEM vector tabl« v«r«io0 

i02 5 CL£A1 32 000 

9030 FOR j=fl42li0 TO €4343 

903£ READ a PC^E J,m 

0040 KEXT J 

eOSO DiATA l9Tp229.2L^245.2£l.22 

i. 02, 239 

gOSO DATA 219/2S4.24S.224.2M.25 

2 p 32 , 44 

8070 PATA 1.0.3. 3^,0,^6, 17. 24& 

90eO DATA 247.220, I87.237a7dp IS 

3.22^1.64 

OOeo DATA 30, l«e2««3, n0.237a?6 

-62 

ilOO PATA 251,219,254.246,224^29 

4*2^4.32 

01 10 DATA 246 . 1 , . 3- 33* 246 , 247 , 1 

7 

9120 DATA 0. Sa.237.l7tt,22l.22&.2 

41,209 

9130 DATA 22&,l9a.l9&,SG.0.3S.O. 

254 

9140 DATA U2fiO.O, li3/35plS»e&2. 

113 

9160 DATA e2.2M/237.7l,a37/f4-2 

01. aa 

9160 DATA 62,237.13.237/71,201 
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Printer Chars 



ZX printer Chars is o pro groin 
which us©5 o ZX. Alphacom or 
simlloF pFintef to print in various 
siz0S and wos submitted by Tom 
^^ndepoel trom Belgium. 

The routine osk$ br the 
number o1 chors high you wani 
and then tor the number of 
chars wida This latter number 
cannof be greater than 4. 

This could be a starting point 
tor several print routines 
Including centering etc 

1 REM ZX Printer ohars. 

10 rNPUT Text to ha printed 
;»*: LUPUT H*iaht>t*otnt Mi: tH 
PUT "Hidthj'pQint ';v 

16 FOR n-1 TO LEU n§: LET h#-" 
-- LET ■»="*-' FRIKT AT 2l,D;ft$^n 
} 

t? FOR B=l "PO h: Lit h*=hi+Bic 
B>i LET 9t=*f^' : MEXT « 

20 FCP x-0 Tp 7 LET p*s ' FO 
{i ysO TO 7 

W LET pf::pM(hl AND POINT {x. 
S^^slHtfii AND POINT (3t.yli=0> 

40 NEXT ir FOB «sl TO w: LPfilM 
T P» NEXT * NEXT it; NEXT n 

Highscore 

Ddvid Knight i$ o reader from 
Did col who has tea fu red often in 
these pages and we welcome 
his routine tor inclusion in your 
own game programs. 

Highscore Is a routine lor 
those of vou who cannot work 
out (or can't be bothered to work 
out) o means of adding a chart 
Of high scores. This simple 
routine works well but needs the 
addition of four vorlobtes in a 
progrom. at Ihe lr>ltialisahon ot 
variables siage odd LET no - the 
number of names to be held 
DIM hS(no.10); 0!M hlno) 1o your 
liFiei 

In the game ifself the score 
should be kept in variable ^c' 
and at the end o1 the game a 
line should I exclude GO SUB 9000 
- Happv zapping. , . 



5959 STOP 

»000 REM hltfhacore 
9010 REM DO"nufflb«r of niis^v 
mc-p 1 Ayof ' Q acor« 

hilfi£i«10y-t«blv Gf nanea 
h{»c»)=t«bl« of ioOr«B, 
$OZQ LET a=l 

»030 If hUHBQ THEM QC TO 0060 
804P LET A=ft4l 

»0S0 IF A<~no THEN GO TO i030 
90eO IF *>no THEN PRINT "You *q 
orsd: ";»o; ''.''' Not a high acore 

I' PAUSE 100: GO TO 9090 
9070 FOE b=no-l TO 4 STtP -1^ LE 
r fciS(b+l)^hirb): LET h{b#n=h(b) 
' NEXT b 

9000 INPUT "Nail dona, a hiffh «c 
ore r ' "Yoyr nMa ? ;h*U^: LET 

b(A?-ae 
9090 CLS PRINT At O.OrHUb So 
aras " 

eiOO PRINT 

SUO FOR «=l TO no: PUNT h»U) . 
bian KEKT a 
9120 PAUSE 0: CLS ; RETURN 



Telephone Book 



A Simple little database 
program tor the specific purpos^e 
of keeping a list ot names and 
phone riLimbers. Per hops its O 
JIttle pointless on a lope based 
system — it would be qujcker to 
look them up in a traditional 
book - but for disc or 
microdrive owners it COuld be of 
real use 

An inte resting system of 
oddJng another number is 
employed, most ot us would set 
up the file with a predetermined 
ma)(imum number ot entries, 
Lpwrence Miller who wrote it, 
transfers data to o temporary 
array. re-DIMs the permanent 
store one efement greater, and 
then refills it from the lemporory 
store 



I LET 1=1: um a*{B.32): LgT 
gi=" "T UlN aid, lb): LET f*^" 

10 POKE 23ebe,e^ CLS : PRINT 
TELEPHONE DIRECTORY '* 1 > ENTER 

NEH TILE 2> VIEH FILSS "3> DE 

LETE/EDIT FILE"^ ' "4> SAVE/VERIFY^ 
20 PAUSE LET it^OODE ItCKEYf: 

IF x<49 OR x>a2 TB» 00 TO 20 
30 CLE : 00 SOI lD0«(x-4ey 
40 GO TO 10 

100 PRINT AT 10.10; FLASH 1; 'PL 
EASE NAIT- FOR n^l TO a: IF a«( 
n. n= THra LET q=n : QO TO 14 


110 WiXT n 

120 DIW B»(B,32>: FOR nsl TO a 

LET a*(n, TO 3£MMCn, TO 3^): 
NEXT n 

130 LET ■=■+!: LIT q=«: DIM aS{ 
a, 32): FOB n-l TO b-I: LET a«(n. 

TO 32J^ai(ii. TO 32)- NEXT tk 

140 CLS I IHKJT '^E»T£R NAME (KA 
X IB Chr«, J-'-OB 'O' FOR NTOU ' 
afU. fO 15); IF aifq.n^ 0' THE 
N LET fttU. 1)-" -: RETURN 

150 INHIT NATIONAL CODE' "»»Cq, 
1? TO J^ INPUT EXCHAMGE 6:iDE"*a 
i(<%.22 TO ): INPUT 'REHAIHING m 
MBERfl-'»»<q,26 TO ) 

160 00 SUB 240: PRINT A$(^) : IN 
PUT IS THE FILE OOMECT Y/H^*h» 

170 IF b»-"N'^ THEN GO TO HO 

IBO IF bi^'-Y' THEN RETURN 

l&O QO TO 160 



Perhaps wtth o tofger Itte 
system the waiting time would 
be unacoeptably long, but for 
the small number of entries this 
is designed to hold it works o 
treat, mis also meons that 
saving ond loading time Is kept 
to a minimum, 

I would suggest a 
modification to the saving 
method so that only the required 
data was sawd ie SAVE nameS 
DATA a SO then a further option fo 
LOAD data (by LOAD nameS 
DATA aSQ would allow even 
faster and more economical 
storage and also the ability to 
store and reiriev© more than one 
set of numbers. 

I leave you to eKperimenl. . . 



SOO INPUT -INTER FIRBT LRTTIR 
r FILE CA-ZJOR 'O' FOB MENU 'o»^ 

TO n: IF ot-"0 TIIEN RETURN 

210 LET c=0: 00 sue 240: FOR n- 
1 TO ■: IF at(n, IMei THE!I PRIN 
T *ai{n^: LET o^c+l 

2£0 IF e=B raW LET 0*0: 00 SU 
B 390: QO SUB 240 

S30 NEXT i^r 00 TO 200 

240 CLS : PRINT INVERSE I ; 'FIL 
E NAKI^ "PflOHI NUMBER \ ' : RETURN 

300 IHPO? "HJTER FILE NAiiCE FOR 
DELETION OR EDITINO OB i'O' FOR 
MENU5^^e*a); IF *tn,n^ 0" OR 
ffiU,l) = " *- TIHEN RETURN 

310 FOR n=l TO t^ IF a«(n, TO 1 
6)=a»CU THEN M SUR Z4^: PRINT 

*$in} : GO TO 340 

320 NUtT n 

330 00 SUB SeOi CLS : 00 TO 300 

340 INPUT ENTER (*D" DELETE) (* 
&' EDITr^^^OR *0' FOR MENU" 'c»; 
IF c»=~0- THEN RETURN 

350 IF <il=E' THEN LET ^=o^ 06 

TO 110 

3eo IF oi= D^ THEN LET ft9(f*)=f 
•: RETURM 

370 GO TO 340 

380 PRINT AT 10,10; PT-ASil 1;"N0 
T IN FILE' 

390 PRINT TAR 10; FLASH S j^'PHI 
E£ A KIY-: PAUSE 0: RETURN 

400 PIN aS{l,1): BEEP 2.^0: SA 
VI "phmmuB. " LINE 10: PR JUT "V 
ERIFY PKM ": VERIFY *": KffltURN 



Memory Usage 

Probably tti© shortest ever 
shortcut, ttiis one line program is 
useful for adding to your own 
programs under development. 
By entering GO TO 9999 every so 
often you will get a constant up 
date ot the free memorVn length 



of your program and the space 
the variabfes take up For thie 
last leal u re to operote your 
program needs fo have been 
RUN first. 

Mr. D Mem 1 1 Ian of Gfosgow 
devised this routine 



9999 DEF FN a{a$)=VAL ("PEEK "+a 
$+"+256*PEEK ("+a$+"+l)"): PRINT 
•'F=";FN a("23730")-FN a( "23641" 
) '•■?=•■ :FN a{"23627")-FN a( "23635 
")'"V=";FN a( "23641") -FN a{"2362 
7")-SGN PI 
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Screen Copier 

10 CLEAR e&099: LET c=0: FOR 

a=65100 TO 65332: RgAD n: POK£ a 
.o: LET c=c+n: NEXT a 

20 IF CO27605 THEN PRINT "DA 
TA ERROR": STOP 

30 DATA 205,207,254,33,53,255, 
20&. 18, 255, 33, 56, 255. 205. 16. 255. 
56,39,255, L 1 1, 38, 0, 41 , 41, 41, 41. 3 
4, 41, 256,33. 37, 2S5, 229. 205, 222. 2 
&4. 225, 205, 243. 254 

40 DATA 33.62.255.205.18,255,3 
3, 41, 255, 126.205. 27. 255, 35. 126, 2 
05,27,265,56.39.255.245,62,134,2 
22,6,50,160,254,254.62.40.32.245 
,176,42,43,255 

50 DATA 221,33,46.255,6,6,203. 
126, 40, 3, 221. 134,0, 221, 36, 36, 16. 
244. 205, 27, 255, 205, 27, 255, 241 . 24 
, 215, 42, 43, 256, 36, 34, 43, 265, 241. 
61,32,201,33.59,255 

60 DATA 205,16,266,33,37,256,5 
2, 33, 40, 255, 53, 32, 153, 33, 0, 99, 1, 
0,3,203.190.35, 11, 120,177,200.24 
, 247, 70, 35, 78, 120, 230, 246, 196, 64 
,103.120,230,7,15, 15, 16 

70 DATA 129,111,34,43,266,201, 
70, 35, 78, 120. 203, 47, 203, 47, 203, 4 
7,198,88, 103,120.230.7, 15, 15, 15, 
129, 111,68, 39,255.203,254,35,61. 
32, 250, 201, 70, 36, 126, 205. 27. 256, 
16, 249, 201. 229, 197, 245, 206, 66, 25 
5, 241. 193, 225, 201, 0, 0, 32, 24, 0, 0, 
0,0.128.64,32,16,8,4,2,1 

60 RESTORE 130^ LET add =65 3 33: 

LET e*s" Press ENTER after each 
byte has been inputted pressing J 
ust ENTERwilJ, go on to the next 
set of inputs" 

90 CLS : READ merooryr READ t*: 

IF memory=0 THEN POKE add-a, 0: 

PRIKT "SAVE MACHINE CODE with" 
"SAVE ■■roc"' CODE 66100, ■•;add-66i 
00: STOP 

100 PRINT AT 21.0;; RANDOMIZE a 
dd; POKE nemory.PEEK 23670: POK 



The Spectrum 128 
RS232 printer port Is 
mastered by S. J, 

Nutting. 

There ore three routines In This lool- 
ktl. all o1 whtch are designed lo 
moke ttie operation ot o printer vio 
the I26's RS232 port much eosiei 
than it currently is. The printer used 
wos the Srottier M1009 which is 
fairly Epsom standard ond, where 
nece$$oiY, the ability 1o rmiodlfy the 
program tor olhei printer codes is 
Included. 

Screen Copier 

Type In tfie program and lun It, 
Answer ihe prompts, elthet by 
pressing ENTER to accept the set 



E memory-M , PEEK 23671 

110 PRINT AT 16,0;e*'+t$: FOR a 
=1 TO 50: INPUT bf: IF b«<>" ' TH 
EH POKE add+a.VAL bS: PRINT b$; 
" " ' ; NEXT a 

120 POKE add,a-l: LET add=add+a 
: GO TO 90 

130 DATA 65104 

140 DATA "Iriitalise printer cod 
es 27 64" 

150 DATA 651 10 

160 DATA "Line feeds codes 27 4 
9" 

170 DATA 65216 

180 DATA "Carriage return codes 

10 13- 

190 DATA 65140 

200 DATA 'Bit Imatfe codes 27 42 

1" 

210 DATA 65311 

220 DATA "Output. A reg routine' 
+CHR$ 13+' end with 201 (RET)" 

230 DATA 0, ■' " 
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codes Of type In vouf own (one Crt 
o timej ond 1h* program will sjet up 
me code 01 oddress6&lOD. Vbu will 
need ro reload It bdlofft you can 
moke screen copies. 

Not only can you copy the 
whole screen but also sections ol 
your choice Before u^Jng ftie 
routine you wMI hove to set up the 
screen area required by POKEing 
Jhe following addreis^s. 

POKE a5317,y 

POKE 6S318,x 

POKE 65319^tia» acrou 

POKE 6§320/^hcift down 

The x,y^hors_ocros5 ond chors_ 
down variables need to be re- 
ploced by numbers representing: 

y - the starting posUton down the 

screen 

)c — the starting position octou the 

screen 

chars„_acr05s — the number of 

ohoroofer^ QCross the screen that 

you wont pflnled 

ohors down — the number of 

lines down the screen from the start 

posJfJon that you wish to print. 

E& To set up a whole ^reen: x^^Ov 

= 0:chars acros5 = 32:Chafs_ 

down -24 (see Fig. % 



Graphltext 



This routine provides a means of 
producing graphics, UDGs ond 
user defined character set^ These 
can be used either from o BASIC 
string variable or from within a 
word processor 

Vbu will have to creaie whatever 
UOGs you wish to use and store 
them from 57320 in blocks of 766 
bytes (you have room tor ten sets). 

Type In the program and make 
any alternative entries that you 
require to Suit your printer ond SAVE 
the code as instructed, Moke sure 
tt has been loaded back before 
using iti 

From BASIC set up the vortoble 
oS with the tejcl, gfophics etc that 
you wish to print ond call the 
routine with RANDDMIZe UStI 

mm. 

From a word processor SAVE the 
text. ©Mit the pfogram, load this pro- 



10 CLE^i* &4?99i PRINT *STOP TA 
PE-' ^PLEASE WAIT"! LET c«0t FOfi 
•-65O00 TO 6S3051 READ n\ LET e- 
t*ni fOK£ ft.ni NEJ(T « 

20 IF c<>3T50^ THEN PRINT "Dfl 
TA EJtflOft'i STOf* 

30 MTA 33|Se, U7424,2&,4S,79| 
92, J 2&,2S4, I 28^32,3,203,243,234, 
20 7 , i , 2%9k , &5 « 4 1 6 , 20 5 , 1 64 « 23 « 2 33 
, 24 1236 , 35 » 35 , 33 , :?^?, 33 , 232 « 222« 
34, 54, ^?* 175 

40 l>ATA SO,2S,2S3,33,2«,253|20 
S,2&i ,234,225,22^, 175,30,24^233, 
12& » 234 , 1 3 , 40, 32 ,234 , 1 4 . 40 . 2B , 23 
*»OT3,202.243,254,234,12a,4a,ll, 
90 1 24, 233 

50 DATA 234»12C^40^»,ii0,30,24, 
255 , 35 , 24 » 224 p 203 . 24 3 » 234 , 2«:»7 « 1 3 
, 225 * 5S , 24 , 2M , 234 , * 40 , 83 , 229 , 1 
L1^30^O|4if4l »4i « 229*33 4 39 4 235*2 
03,251,254 

AO DATA 223,123,203*4,255,124, 
203 , 4 , 255 * 2 23 * 1 26 . 234 , 1 :^ , 40 , 34 * 2 
54 , 1 # , 40 , 50 , 234 , 1 28 1 40 , 79 , 234 , 1 2 
9 i 46 , 24 , 229 , 78 ^ A , ,42 ,54 * 92 , &2 , 8 
*9, 6 1,32,252 

70 DATA 203,201,254,33*24*^5, 
33* 223, 35, 24 ,^15 #229, 203, 191 ^71 , 
33 * 232 ,219, 17*0, 3, 25, Ifi, 233 , 34 , 3 
4 , 92 , 24 p 234 , 229 ,58 , 25 , 255p 254 »0 , 
32,17i.33,29,23S 

80 DATA 205,231,254*33,3**255, 
Z05*231 ,254*223,33, 193,23*254*33 
,33, 255 , 2CrS , 25 1 , 254 » 2 4 * 23 7 * 58 * 25 
, 255 * 238 , L , 50 , 23 , 233 ,24 « 192 , 34 ^ 
2p2S3p4i2,l34 

90 DATA 222 ^8 « 30, 224, 254, 254* A 
2i200, 243*173,42.22, 253*221 33,1 
4*255,^,e,203,l26p40 3,22l,lS4,0 
,221 ,33,33,14,244,203,4,235,241, 
24*219,225 

lOO DATA 33*0,60,34,34,92,201*7 
0*33. 126,205,4,255, 14 p249, rot ,22 



9 1 J 97 , 245 1 205 » 43 , 255 p 24 1 , 1 93 , 225 
,201 , 128,44.32* lA.ta*4,2, 1,0,0*0* 
O 

110 RESTDf^E 140i LET »dd^65K^4i 

LET •4»''Pr*«A ENTER *lt*r v^tlN 
byt« h«« b«an inputvd prammin^ j 
u«t EltlTE^Mtll qo on to thv nvttt 
s«t u^ input«" 

120 CL8 I READ M«oryt READ t*l 

IF mmmorym^ THEN POKE «d<]-«,Ol 

PAINT "SAVC hlACHIN^ CO&E «i th" ' 
♦-SAVE-^^'mc^ " CODE 45000, "i *cJd- 430 
OOi STOP 

130 PRIhtT AT 2it9|l RAHDOPtlZE « 
ddi POKE iM«ory,PEEK 23470] POK 
E ■*«ory-k^|,PEEK 23471 

I40 PRINT AT 14,0|*» +t«i FOR A 
-I TO 30i INPUT bii IF btO"" TW 
EN POK£ #d<|+«,VAL &*i PRINT t>t| 
*" **! I N€XT M 

150 POKE Add,A-|t t.ET Add-*dd+A 
i TO TO 120 

140 DATA 43D43 

170 DATA ""ZnltAli** pr int ar cad 
»ft 27 44'' 

leO DATA 43191 

190 DATA ""FsAd pi fcch cod« ^^ m 
paclnq b»tH«*n 11 nam 27 31 3B'' 

20O OAtA 4tS208 

210 DATA ""Clcitt* Una 4*»d 27 49 

H 

220 DATA 43197 

230 DATA "C«J-rl«g« rMturn cdd*« 

10 13" 

240 DRTA 43L08 

250 DATA "^ait JM4* cod** 27 42 



2^0 DATA 452B8 

27<^ DATA ^Output A rmQ rDuCin**" 
+CHn« I3^'*»n^ wttti 201 llCTi" 

280 DATA 0,*' »■ 
9999 CLEAR I SAVE " t*ri tprint >* LI 
NE 4lO 



grom. reload fh© fexl ond UN- 
DOMJZE USR 65000. Text i$ mi up lor 
fhe LAST WORD text address and if 
you ore using that pFogtom then 
there ks no need to make any 
adjustments, nowever the bytes 
6S001 ond *5002 hold the address 
ol fhe start of Jhe t©)ft and if you or^ 
using TASWORO 2 or anorhef word- 
pro men you v^ill need fo POKE the 
start address to them, i& lor TAS 
WORD 2 (text file stored at 32000) 

POKI 65001,JNT[3200D/25d) 
POKE 6S0O2p3200O-25«MNT(3200Of 

RepiQce the address 32D0O with 
thai of yOKit texl If dJrterent. Thefe 



ngi^* 1, How to cMin* Wm •enwi «*o to b« |>rlntod« 



23 



fl . 1 J g , ^ , * , ^ , s , J . a , >^j^o . 



Al3.1wPQItE»3l7j 

POKCB&11f.» I 



31 
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are o couple ol ryfes wtilch you 
MUST follow. To change between 
charocter sets you need to set up 
some oi rtie control code choroc* 
ters. The routine defaults to set 1 at 
57320. but to chonge if the code$ 
from 128 10 137 should be sent 
embedded In the text. 

Finally, a control code should 
be defined as 2S& and placed at 
the end of the text. This Is the 
routined Instruction 1o cease print- 
ing [end of text marker}. 

PHntcopv 

This Is o Short, relocolobie routine 
to print n on- graphic chafocfere, 
thus cutting out ihe need to spend 
o lot of time doing o bit image 
screen copy. 

The kJnd_o1oppli cation nuay be 
to print PRESTEi screens when the 
graphics are not required but the 
text Is. 

Enter the program and run tl. 
Enter the address you wf$h to 
locate the code of and then save 
it wilh SAVE "tode" address.37. 
Simply call the address to use It. 



o 



o 



10 INPUT "St»rt Addr»»n"»Si L 
ET c-Ol FOR »=■« TO %*Z6t RgAD ni 
POKE »«n» LET c-c+n) NEXT » 

20 IF CO3504 THEN PRINT "DAT 
fit ERROR" t STOP 

30 DATA 62,3,205,1 t22tl ,0,0, 12 
0,254,32,40,12, 197,203,56,37,215 
, 205, 497. 22t 193.4,24,239, 121,254 
,24,^0, 12,6,0.62,13,219,24,227 



o 

ui 

CO 
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Stuart Nicholls 
demonstrates how to 
add some new 
commands to Spectrum 
Basia 



EXTENDED 

BASIC 
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■ suppose thol mosl of you 
have at sorne time or onolher 
wished that there were more 
commands available in 2X 
BASIC Commands such os BOX 
OF FILL movbe Well with this 
article I hope to show the 
competent machine code 
programmef how to achieve fhts. 

Ves you've guessed It another 
BASIC extenston articia 8ut 
before you stop reading I 
believe that thi$ one \% difierent 
from any other you moy have 
read in thol If does not use PPINI 
or LPRINT to occess the new 
commands, and more 
ImpotTontly. works without 
Interface l. 

I will be exploinino how you 
can odd 49 new cor^mands ihot 
will be checked for synfox 
before enfry \x\\o the listings ond 
checked tor parometer errors In 
run time in exactfy the same 
way as normal 2X Speclrum 
commond^ 

In ofder to understand how 
new commands con be odded 
ro ZX BASIC we musr iirsf 
examine how the Spectrum 
handles the eKisting SO 
commands, thol is commands 
DEF FN (code CEh) to COPY (cod 
FFh). 

Commandi 

When ihe Spectrym Is first 
switched on 11 goes through an 
Initial setting up procedure to 
Chech the RAM ovoiioble and 
give initio I values to the system 
variables, 

Ofkce this has been canted 
out we enter what is known as 
the "moin execution loop' which 
ollows commands to be entered 
either os a program Hstir\g or as 
direct commands to be 
executed Bur before a line con 
be accepted a check is made 
to see It the commonds within 
ft^e line contorm !o the correct 
syntox. If there is any error in the 
syntax then this is highlighted 
with a question mark at the 
position of the error so that If 
can be corrected. Only when 
the syntax is correct will the line 
be either added to the listing or 
RUN There may of course still be 
parometer errors in the line 
which will cause runtime errors 
stopping the program with on 
error report. 
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Listing 1 ] 


1 


9* ti*** 


i 








*U Wf 


ra** 


V 










■ 












34ff 


•tUlfT 


ON 


FttB 




a^i 


t 


. «^«n 


CKCK gVNTI^Ji: OF LINK. 
CMtCK SrNrAK OP LINK. 


FifB 


Fi^i#riic 






mcM 


^, ijvw 1 1 


Fltf 


^C»?»l* 






r*Ll. «|VFi J 


^twi 


V 






KO* 


A 


FlFl 


1?*?^ 






LD' 


IZJ*23^.* 


FiF* 


?B 






flic 


A 


f Ifl* 


sii^se 






IP 


ia'3«iii,A 


FIFA 


1991 






in 


llkfl^. 1 


FlFC 


S-P 


!#• 


«t4f Pa«n% 


^ lA^iiJ 










irftt 


*1M 1 a^AmCE Cm.AX^D. 


FlFd 


COtFift 


?7« 


|p4sp 


.1; 












CALL «I«>F t€*4rCH EACK tfATS«lMT lO tW Oi' Lll*. | 


Fjrw 


FP]4«D 






INC 


IIY*I^» 


FW3 


Fil«*lC 






IP 


rtp«K«A 


¥li0A 


Df 






»»t 


Pit 


F7»' 


«4«# 






tfl 


pi 


f7PT 


l^» 






CP^ 


f ?#■ 


cat^l 






1^ 




F?^e 


FEl* 






CF 


F?ltf 


3tEA 






IP 


Z^*^*tmmmn^^ loaff 


F?l^ 


?iiVf 






tiJ 


HL,«t*l*4Mnt.r*t 


i^tiii 


ES 






POSH hi. 1 


m« 


^W 






i^ii 


CjA iCMiCk COM4AH& Af WCfiENJHD V SfAtEHEHT. 


¥7 1^ 


my 






*it 


W-ZIB 


7I*VF] 






LD- 


ML,.» l*St IP- to *T*Bt 0^ l«y OFFSET TUL^. 


r^lli 


-• 






L& 


FJtr 


PF?r 






CF 


pp 1 im ft p iraT ccnwiNfii^ 


rjiE 


^@i* 






IP 


aSi't^'filVEftf MEn/FO^E/SF CDttnWPt. 


rj;?* 


FEF* 






C^ 


F??? 


7iiii 






IV 


t^lae^.1 


F2?4 


FEFA 






CF 


Z9# 


W7 2A 


?»«T» 






Jit 


2. loop. 2 


F??# 


FEi* 






CF 


r72A 


»«3 






1« 


Zi laep^2 


, F3?€ 


7l4ltA 






LD 


HL^DIMI 1 SET ML tO mTMft OF RM VFtEt TAtLE. 


F1?^ 


ftiCt 


3»« 


twp 


a: 


PCE 1 Foff 1TPMSAF6 iFittilUM C4FMAN&t, 


F73! 


SAtAlC 






IF 


C,P|eDA 


F^^^ 


4F 


?«• 


lew 




C.P 1 Mt COimiNiD SFF^t, 


¥23^ 


P* 






ADb 


HLp^K 


F?^* 


4E 






LP 


CpEKl 


r^t- 


#* 






ASQ 


ip.«.tC tU^E OFFSET to Fe»|lHrt 10 FAAAMETER rAflLE . 


F?7fl 


jsri 






1» 


t*t-P«f«««i*r ItltKCif Nilt 0# «iMllAL» 


FS3* 


OF 


1*9 


1ee«i 


4^ 

RAT 


PIR 1 AftCf'T EUKF UFFCR QR LOWR CAlC 


r?3i. 


4r 






iM 


I^.A 1 tETTfff EOT C3>^»iMNDfi. 


F55f 


F" 






«if 


rrlp 


-** 






Lt 


*.c 


W 251 


CiAF 






Hi9t 


5. A 


F?4(l 


FE^F 






CP 


• 1 


FZ*7 


ei?««ic 






IF 


IK,«IX*A 


¥243. 


114' J 






fUl 


*^ 


rj*- 


MtAIC 






IF 


CiPlCM 


r ? 4* 


'•f 






LH 


:4^ 


fT^Jt 


Fff*l 






CF 


r?*P 


^^*? 






J* 


Cilcwii.l) 


F3i|f 


PAHi^ 






lUI 


A 


f r^i 


C^«4i 




Toco 


3^ 


AS 


r«!5 


3i«Fa 






LD 


HL..A 1 ui£ Nfw err 11 1 TAiLc. 

R.* 


rpift 


#A#« 






LD 


F ?$ n 


miiA 






J» 


lao».3 


rr^A 


?*-J-.£ 


^1* 


•«#^ 


. loopl. I 










LD 


ltt.,«Z3ft6Pl 


F*aft 


■^F 


?» 


f*l.0«r*M«t*r t 1 










Lb 


A, iHLi IE?y£tUtt eQHrW<66 ihrtD AI^LtW F4HI 1 


Fr-tf 


?1 






lltt 


HL 1 IC^MATdPm. 


r ?^F 


??'*M 






LP 


f73frfrflk,M- J 


rm? 


■ k^Al^l 






1 D 


RC + l^c ■ F^ - 1 9ftF 1 


F2t5 


C5 






PUSH DC 1 


P74,*. 


?10||C 






LD 


ft«..R 11^01 |UU FUn CLAll OTFREt rMLE FOa 
C.A 1 CULSi i« TO PR 


f ?^* 


*F 






LD 


r?6A 


rr?P 






QP 


F?*t 


;«i« 






ill 


KCp«*^AiMt<ir 


FfAt 


Ft^A 






CP 


A 


F?''# 


71^3; 






im 


HC « ^1 . 2 


rj-j 


Jii*Fti 


3?9 


1 


LD 


ML«£l««.» lUSI HIM CLAt^ i:iFF«CT FQ* 
tLAfS #p TQ m 


F?-^ 


«4«« 


31« 


9*U?:k-ii 


RpH' 1 HCMFUTE StfcFT P|]>DHf&6 6F CDIWAJHS 


rj-i^ 


f* 






ADD 


Nt.K 1 CLAii PaUTSMC. 

ClHLS 


F?T» 


*ir 






LD 


r?-"* 


■4 






ADD 


HI.^K 


1 ^-iJ^ 


e^ 


a^fl 


iwi' 


1 : PUSH ML 1 


r?"*! 


OF 






F^t 


• IS 


r7^f 


V^- 






Wf 


R 


F?"'C 


c* 






Rff 


iMfR iiJi# f0 ir. 


F?^F 


&r 


31M 


l*P#r#««r3 1 










■»T 


*IR J IF fiEFAPAIOP f«t F^ffSENt tHIH OlW 


r?"^ 


i« 






CF 


C 1 EFPCF «F<)*T. 1 


rroff 


I^S'BAIf 






IF- 


fC.PlC^A 
•54 


1 ifli 


p. 






ptr 


f ?M 


£• 






HKT 








T^ 


*H-IiT 


OFF 


t« D#«li 


? 








• t t^-p-af* 


^ 










IP 
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, Listing 2 J 


1 


M tf««ii 


1 






■ • «P 
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WIttk this genera If sad view a1 
the Bos(c Interpretei in mind we 
con proceed to onalysa eacfi 
step In more deroil. 

If 1^ easier fo follow the 
workings of the interpreter bv 
US i rig o simple BASIC program 
ond follow It stage bv sfoge as It 
is iinterpreted, so for our eMampke 
I will use the direct command: 

POKE 65S35, 8 



A& outlined above. tt%e first dep Js 
to get the Hne into the Spectrum. 

This i^ done by means of the 
editor which is CO I led otter the 
Initialisation routine The function 
of the editor Is to 'read^ key 
presses and build up a line In 
the ediling area and also echo 
the ilne to the screen so that we 
can see what is being typed^ 
The lower screen i$ used for this 
purpose 




Sa if we Type POKi (keyword 
key 0) 65535,S lh)s will cppeof 
on the screen and in the editing 
area. We con continue to type 
as much as we like, although 
the Spectrum will complain if 
the Ilne ts too long, ond the 
editor wiiJ conrinue to occepi 
key presses unlil ENTER is 
pressed- 

As soon as ENTER Is pressed a 
feturn from the editor Is made, 
the basic inter prefer is called 
and the line is runl This Is, 
however, a dummy run to check 
the syntaK o1 the line in the 
editing oreo, only when the [(ne 
passes thts check is It run again 
to perform the commond 
(ossuming a direct command) 

There ore nine main steps 
token during syntax checking: 

1. Reset bit 7, flags to signal 
^ntox checking. 

2. Check the first byte ol the 
statement tor one of the 
command code^ CEh to FFh, 
ond If OK move to step 3, 
otherwise signal an editor error 

3. Subtract CEh from coda 

4. Add the result of 3' to the 
bose od dress of on offset tobie 

5. Use the offeei value found at 
this computed address and odd 
this value lo the computed 
address. 

6. The result ol '5' produces an 
address in the command class 
parameters table 

7. Use the address produced by 
'6' as the start to a series of class 
codes, 

8 Work through eoch class code 
in lurn using o cios^ code offset 
tabte to caM the class code 
routines, 

9. If each class code routine Is 
passed with no errors Ihen move 
on the fo the nejrt sidle meni in 
the editing area. 

From this more defailed 
breakdown above you will 
realise that Ihe synla5i; of each 
cormmand depends on Its class 
codes, end hence the doss 
code routines. Table 2 gives the 
mefhod of calcuioting the doss 
routine from a class code and 
loble 3 gives d brief description 
of the function of the class 
routines. 

For our purposes it Is not 
necessary lo go into how the 
class routines work but It is 
essential to understand the result 
of each class routine We can 
forget Cioss 01 02. 07 and OB 
routines as these are specilic to 
certain commonds and ore of 
little use to us^ The remoining 
ctdss routines, except one (051, 
are concerned with evaluation 
of the express ion following Ihe 
command code, be it a numeric 
or string expression (for example 
oS. -help" o, 900. (o=b), NOT c 
SIN xl Pfovidlng the expression 
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conforms to the roQuiremants 
given lo table 3 the syntax will 
Be correct 

Coming back to tti© escample 
POKE 45S3S,a the syntax 
checking will arrive at class 
code 08 and 00 [followed by a 
command routine address 
!E80h] The route followed rs given 
\n diagram 1 Laoking at tcibt* 3 
$hows (hot Clo$$ OB will, dunng 
SynroKp check lor fwo numeric 
express ions seperated by a 
com mo. Ihe syntox check will 
then mow on to the class 00 
foutme which shmply meons Ihat 
Ihere musl be no more 
expressions before the end of 
HOtement/hne marker, ond a 
iwtyrn Is made in this case to the 
main execution loopL 

If. however, we hcid typed In 
POKE 65535i8 the closs 08 
routine would have spotted the 
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SfntQK error of fhe semlcofon In 
place ot the comma and 
returned *o the editor with o T 
otter the semicolon. Similarly, 
POKE "tieljy;* would give o 
cla&£ 06 error os rhe (ifst 
e3(pre$$ion is a string, but POKE 
Oipb wauFd be accepted since a 
ond b are numeric voriabJes 
and In syntax checking the 
actual vaJues are not 
calculated. 

Our command has now 
pa^^ed \H syntax check and a 
return mode to the main 
executton loop. The next step is 



to HUN the command This 
Involves the same process as tor 
synlox checking except that BIT 
7. FLAGS is SET \o indicate RUN 
TIME, and we enter the 
Interpreter ot a slight iy ditterenr 
point. However this time otter 
pertorming otass routines 08 and 
00 Ihe actual values of the two 
numenc expre^ions will be 
pioced on rhe caicuiotor stack 
We then go on to call the 
command routine given by ftie 
two byte number following the 
class codes in the parameter 
toble. la oddfess lESOh. 



Stack 

If we )ys1 toke a iiftle time out to 
brJefJy discuss 'values' on the 
calculator stock then perhaps 
the following will be a fittle 
clearer The cafoulator stores two 
different types ol value: 

1. Numeric ^^lues ot one form or 

onother. 

Z String pa ro meters. 

To get of these values there are 
several ROM routines that can 
prow extremely useful. 
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PROGRAM 1 



H*K>aad*r p^rogram. 



I RIM ftt*4t*#ift4a*«4li 

1 fWM i* HCiLLautfl ft 

« U|t wB*lHK^IrB! It dV: --E- AMU «»^^~t' fHiH AO ti^t « 
T IP «*--9' trtH »@ T13 l«P« 
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1. STK.TO.A 

Address ^ 2314h. 0*255 mto A, 
1. STK.TD.EC 

Addreas = 2307h. Top value to 
& next volue To C 
3. fWO.PARAM 

Address ^ 1ES5K. Top value io 
A, neirf value to BC 
4 FIHD.IKT2 



Address = 1E99h. Top volue to 
80 
5. STK. FETCH 

Address = 2Bf 1h. D£ - $rart of 
sirkng, BC = length. 

Now to get back to ttie POKE 
corr»morid lEfiOh 

Ttiis is a very short program 



that uses lEftSh io take two 
numbers Irom fhe stock putting 
the first vofue (8) Into the A 
register and the second value 
(6W35) into the BC register poir 
The ir\sffucfiDn LD (BCl A \^ fhen 
used to POKt 65 53 5 J and then 
a Rftt rs rnade to lind ihe nesir 
stole ment. In our case there ts 
no neict stotomer^t so o relurn to 
the mom escecuHon loop is 
in ode via the report code OK* 
rou ttne. 

It, however, we hod typed 
POKE 65535,300 this would have 
possed syntax checking but 
would produce a run time; error 
repori from Ihe POKE command 
routine The error would have 
been caused by trying to 
compress o niimber greoter 
than 255 Info the A register 
SimrEorty. POKE 65§35<pB woutd 
give an error reF>ort as the BC 
register pair cannot hold 
numbers greoter than 6S5iJ5. 

These errors are dealt with 
Qutomoticolly by the f?ST 8 
routine ond need not concern 
us. 

I include Tcibf* % to give you 
off the commonds available 
with their ctoss codes and 
command routines where 
appllcabla 

From toble 3 you will see thol 
Cleoving out 01 02. 07 ond OB os 
tjedicoled c fosse si dosses 00, 
03. 04. 06. 0«, 09 and OA 
^svoluote' escpf ess tons foJ lowing 
the command ond \n tocf do 
not colt the commond routine at 
all during syntax checking. 

The exception to this is ctois 
05 which is u$ed in $everal 
COJT^n^onds, such oi PRINl ftEAD. 
CiRCLE in which syntax is 
checked by calling the 
commond routine TofEowing the 
class 05 coda In other words 
any expression to i towing fhe 
command hos to be checked 
for the syntax required within the 
command routine without 
OCtually performing the 
command. 

For exompl^ PRINT ''HeJlo^jaS 
has to be $yntax checked by the 
PRINT command routine at IfCD 
without octuolly printing to Ihe 
screen, ond If you typed PBINT 
*^etlO**jPb$ th^n the error must 
be spotted by the PRINT 
command routine, and fiogged 
with o "?' otter a. 

New commands 

Having got a grasp of the 
method of calculating a 
commond doss group we can 
dreom up our own commands. 
How obout o FILL command 
that uses the format: 

FILL Golouri ftart o&^tdt x,y 

«g FILL INK 2^ PAPE8 3; 127,U 
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fhts would hove doss codes 09 
00 MX)(x (xxxx being the FILL 
rouNne addreis] 

Or. o LINE commond which 
will drow a line from a potnL k, y 
to o poinf a^ b In any colour: 

LINE INK 5; OVER 1; 100, 35; 1§0, 
M 

thlj woufd hove cla^ codes 09 
3B Oa 00 xxjtj^ 

The 3B code ts Included In 
the obove CLASS DODES ro 
indicore thot o semicolon Is 
required between the two sets of 
CO ordlnpleL [We could of 
course hove u$ed ^^tx-^ separator 
by ptocing Ite code between 09 
and 00). 

To achieve this we must set up 
on ottsei table and pa ro meter 
clQiS code table tor our new 
commands and, whot is more 
Im|:>or1oot. find Q method of 
diverting the basic interpreter to 
consider using this new set of 
tables when encountering a new 
command. 

Keywords 

With the extsfing commands Ih© 
Spectrum uses o single 
code. keyword com bl notion so 
thot commond checking is 
mode eosler. For our extended 
Basic commands we will use o 
ilmllor method, but to make if 
even easier we will procede a 
*new command code' with the 
code 2Eh (FULL STOP), lb save 
code spoce we win have single 
letter commands, any other 
method would entoll having a 
routine to ex pond the new 
commands into keywords. In this 
extended Basic the upper ond 
lower case ietlers A lo 2 will be 
used so that o new commond 
will be \f\ the fof m Jx (Dot A) .m 
(Dot m) le Dot comma nd$' 

Now thot we have the lorm of 
our new commands we can 
proceed to e)camine the way in 
which the ROh^ Interpreter so 
that we con retoin control of oil 
the Spectrum commands os well 
OS our Own new Qnes- The 
routines required to do this are 
held in the code FOftC to F39D 
you con rake my word tof It that 
these routines ^A^rk or 
dlsossembte them tor yourself 
ond using a suilobfe book on 
the Spectrum HOIvl. follow the 
routines chosen. 

rhefe Is one small c>olnt to 
note with this method and this Is 
to do wHh syntax checking oJ 
ceftoln class code routines. 
Several Spectrum commands 
when checked for syntax will 
pass control back to the ^OM 
Interpreter for fhe m& of /fte 
basic line oniy. 

This meons thot In some coses 
you cannot place new 
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commands otter nofmol 
commands as the syntax will foil. 
Should this occur then transfef 
the new commond to onother 
line This does not otiect new 
commands preceding normol 
ones. 

The reason tor this problem Is 
o little roultne in the ROM colled 
check end ot 1iSEh, which is 
coiied many limes when 
checking syntax fo stop the 
execution of the actual 
command. This does not 
normally cause any problem but 
when syntax checking Is carried 
out within the command routine 
as In class 05 then a call to this 
roytlne will cause a contlnuotton 
Into the statement. Next rom 
routine In run time this cof^ will 
hove no etiect as a direct return 
will be mode bock to the 
calling routine 

Dot eommonds 

Now that we have control of the 
Basic Interpreter we con modify 
it OS we like lo enable our dot 
commands to be recognlsed^ 

I include sections ot the 
assembly fisting lo demonstrate 
how this is ochieved. 

UST 1: Lines 2S0 to 350 show 
these modification! In line 270 o 
statement beginning with a DOT 
command Is diverted to use our 
new of^et table whereas 
standard commands ore 
handled in the normal manner 
using the ROtvf otfeel tabia 
you will notice thol three 
normal commands REtvl. POKE 
and IF are also diverted to use 
our new offset table and ore 
treated as dot eommonds^ 

REM = ^ 
POKE = .m 
IF = ;i 

The REM and if commands ore 
special coses which it allowed 
to be ho n died by the ROIvt 
would couse control oi the Bo sic 
inlerp refer to be lost. POKE hos 
been diverted so that the 
command can be modified to 
error trop any POKES which 
would corrupt our Interpreter. 
Our new ottet table Js shown 



In my Assembly List 2 as LINE 600 
and the Dot Command 
parameter tobfe at LINE 650. 

As an example of the method 
of setting up new commands I 
have included two new BASIC 
commands .A and A 

The .A command Is a new 
text command ond will print text 
on the screen In ony $i^ of any 
pixel position ond In any colour 
(incJuding (NVEfKI. BRIGHT and 
OVER etc and if you look at the 
new F>orameter table the class 
codes for the command ore: 

09 31 OA 3B 09 OO 

(this shows that you con string 
any number of doss codes 
together to get the paro meters 
you require). 

An example of the command 
would be: 

.A TNK 0; PAPER 3; BRIGHT 1; 
120^5; -'HiUO"i3,2 

which wiH print HELIO^ three 
characters by two choracfer* 
wide) sfartJr^g at pixel 128.25 
using BLACK ink on MAGENTA 
paper. BRIGHT. 

W-0 is o sfDeclal cose that 
will print at 42 characters per 
line ond H=0 will only print the 
first seven bytes of the character 
fbrm. 

The .1 command Is an INPUT 
(line) commond to the main 
screen and has class codes: 

21 06 29 09 

For exomplej 

J (51 INK 0; PAPER 5; FLASH 1^ AT 

33;^*Nam# ? "jciS 

will print on Input prompt "Name 
7 " ol line 3, column 5. wait tor 
an input in the normal way and 
allocate the Input (If the syntax is 
correct) fo the siring vorloble oS 
The routine will allow inputs of 
codes 32 to 127 ond DELETE. The 
maximum number of chorocters 
to be accepted is given by the 
numeric voriobie enclosed by 
the brockets immediately offer 
the J. In the above example this 
Is "51 

The ,A routine occupies F40B 
to F51A and the L command 
F51B to F72R 
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mathematical calculahons 
based on the label address 
volue$ 0$ long os the result Is 
within the range of rhe machine 
cod© command, le LD A.prem — 
REM — 1 means; 

LD A,(addr6ss prem) ^ (addreis 
DEM) - 1 

and must be o value less ihan 
256. 

The code hos a sfort address 
of FOOOh C6l440d) and should be 
colled irom this address, o 
fanfare BEEP w til be played \o 
Indicofe the routine has been 
Installed. 

My dual putpos# 
HEXLOADER/ HEXDUMP progrom 
(pragrom \\ should be usecf to 
enter the code as list 4. Once 
entered It should be saved as 
"DOTCODE" CODE 61440,1834, 

After the CODE has been 
soved it can be loaded at the 
start of voiJr ©Offended Basic 
program such thot It wIJi AUTO 
RUN using something oEong the 
lines of the exomple in program 
2? 











[ PROGRAM 2 ] 




ExampI* lailc pro^B'^^m. 




10 REM " START OF EXTENDED 


BASIC PROGRAM " 


20 


■ 

ETC 

* 


i 
* 

9000 STOP 


9900 CLEAR 61439 


9910 LOAD "DOTCODE" CODE 614^ 


9920 RANDOMtZE USR 61440: GOTO 10 


9930 SAVE BASICPROG" LINE 9900 


9940 SAVE DOTCODE" CODE 61440.1336 


9950 PRINT "REWIND TAPE TO VEftiFY . ." 


9960 VERIfY " " VERIFV " " CODE 


9970 PRINT -VERIFY O.K, . . ." 



o 



o 



Should you wish to exit extended 
BASIC use the NEW command 
which will revert back to ihe 
ROM Interpreter. 

And that as they Is all there Is 
to It. I hope that you have got 
this far with some understanding 
of the methods discussed and 
rhot you now feel abie to lockle 
one of your own new 
commands, how about the LINE 
command touched upon 
eortler? 
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Alan Davis presents a 
high quality plotting 
utility 



SUP/I^PIlOI 



I 



Respite what the cynics soy, we 
oEI know thaf th© SpH^cirum Is 
vefv much more thon "just a 
gomes machine" Many 0l us 
us© our machmes for a great 
voriety of purpos^es: perhaps tor 
managing business accounts, 
collaring siotistics^ or lor 
scientific work — to nom© buf a 
lew For exomple. Jn between 
odv^nture games my own 
Spectrum hos performed more 
stotisttcal colculaTions in Ihe lost 
tew years alone than ( could 
otherwise have done myselt 
(even wifh ihe aid o1 a pocket 
calculator) in o titetime That, o^ 
Ihey say. Is fhe good news 

The bod news? Well, have you 
ever tried to puf the graphics 
copobiliries of fhe Specfrum fo 
serious use for detolied. 
occurate lllusfrarions on paper? 
The usual method, of course, is 
to PIDT. PRINT, ere onto the 
screen, and COPY Ihe result. This 
woy vou get odequote 
resolution for block histograms or 
bar choffs of some serf, where 
precision pFotting isn't essentloL 
Bui suppose you wont to plot a 
graph of ihe measurements from 
Inot experiment you did o1 
school losi Thursday? Or how 
obout a statistical scatter 
diagram? Or survey points tor o 
site plan? How many times hove 
you reached for the graph 
poper ond pencir to tockle ihls 
sort of job simply because a 
screen dump from the Spectrum 
would obviously be too Crude 
ond inaccu rare? 

If your head ^s nodding in 
sympolhy then help is now at 
hand In rhe shape of SU PA- PLOT. 
But before you get earned owoy 
or\ti burn oil your graph paper. 
I'd better give you a few 
essential details straight away 
SU PA- PLOT has been writter\ to 
work with fhe Amsfrad DMP 2000 
dot motfl)( printer. This uses 
standard EPSON control codes -^ 
ond so long as your printer lis 
Epson compatible then all 
should be well. However in 
addition fo this^ your pr infer 
MUST be capable of rhe 
toll owing: 

(a) 1i'2l6* ilne feeds, in both 
forward and reverse direclfons. 
{b) Quadruple density graphics 
mode 

II your prinrer focks any of rhese 
tecitures. then Tm afro Id you re 
still stuck with fhe graph poper 
and peficll. Sorry. 
The basic Ideo behind SUPA PLOT 
Is to ignore the Spectrum screen 
altogether and dnve the prinrer 
d^recriy under software confrol. 
The reoson tor this is stmple — 
Ihe printer Itself is capable o1 
terrific resolution both along a 



line and in the paper feed 
direction I decided at fhe outeer 
that a printing areo of 5" by 5" 
woufd be suitoble for most 
purposes, so let's see what this 
means in rerms of resolution. In 
fhe ' x" direcrion (ije. along a 
horlzontoi line of prmtingj, the 
spocing of prlntoble dots in 
quadruple density grophics 
mod« is 1'240'' So by putting rhe 
printer into quad graphics mode 
and then sending o suitable 
number ol zero codes (CHRS D). 
a printing position con be 
defined with a precision or 
1/240" Along our chosen 5* 
SCO la then, well get 1200 
possible print posirions — over 
tour rimes as many as the 
Spectrum screen display would 
permif. with each position 
defined MORE precisely than 
you coutd achieve with pencil 
and graph poper of 
comparable slzef 

What obout the 'y " direction, 
ar 90 degrees to the prinr lines? 
In principlep by using conrrol 
codes for forword and reverse 
line reeds, the poper can be 
shunted back ond torth to define 
O position with a precision of 
11216*. Not quite so good as the 
V^ direction, then - but still 
more thon occeptoble, and 
giving o total of 1080 print 
positions along our vertical 5** 
SCO la 

I soy "in principle" odvisedly. 
because when I began wrihng 
SUPA PLOT, I was by no means 
cerioin rhot rhe end result wauld 
be good enough ir wos clear 
that O very greot deoi ot paper 
feeding (both backwards and 
torwords) would be involved 
during a typical plotting session, 
and I had no ideo whether the 
mechanics of the printer were 



up to the |obi I needn't hove 
worried. The perfoimon^ce or the 
Amsfrad confirmed my opinion 
that It's o magnificent piece of 

firecision engineering I don'f 
now how the des^gners 
managed to eliminate the 
eftects of bock lash in the paper 
feeds, but they seem to hove 
done it - and ril be interesfe^d 
to have some feedbock about 
how well other machines 
perform with SUPA- PLOT. Perhops 
you could let me know? 

However. It should he obvious 
from whot we've seen so for thot 
ir\ theory, at (east, we con drive 
Ihe printer as an ultra high 
resolution plotter. Any point with 
co-ordinates (jiy] can be plotted 
by first feeding the paper an 
oppropriote number of 1^216* 
line leeds TV") 'rom a chosen 
flKed position, and then printing 
a sui'toble number ol zero codes 
in quod grophics mode TkI 
betore plotting the point A 
voriable scaling tactor is 
needed for each axis of course 
so that different ranges of ^ ond 
y values con be dealt with, but 
thots eosily done 

Doslc 

In a situation llhe this. BASIC Is 
perfecriy adequate tor most of 
the wo r IK (since the bufk of the 
time taken to compiete a given 
plot is determined by fhe 
physical speed of the printer 
Itself) — but there's one 
eMceptlon: shoving out the 'zero*' 
codes to fhe printer to detlne 
the "X' position. In BASIC this 
would involve FOR.' NEXT loop 
Of up to 1200 (^cies, ond this 
porticulor task Is obviously going 
to be best done in mochine 
code Listing 1 gives the 
osiembler program we need. 
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rh© cod^ IS ossembted \t\ th© 
\\\& tew byfes of fhe UDG area, 
and to use it w© ne^d to POKE 
me address (obelled COUNT 
(6538*? 901 with the numbef of 
codes to be sent [^rearing It as a 
2*Vle number]. POKE rhe 
oddress CODE (65388) w\1h the 
code ro be sent (usuoHv i^ro] — 
and then do o USf? 65368 coU. 

From 1hi$ pomt, 1h^ pro- 
gromming task stiould have 
been very straightlorwafd — Ju^ 
a case of linking the appro 
prtate control codes fogether 
end keeping frock of The line 
feeds so thai qt off times the 
progrom con return the print 
position to o fixed reference 
pomf on the paper Well, maybe 
11$ (usi me, bul I con't recatf anv 
other short roultne fhot hos 
caused me so much trouble to 
write The main probtem was 
fhot lesitng it proved o me^sy 
ond time-consuming job 
porliculoriv since bug$ ore likely 
to £end the pnnier inro overdrive, 
spewing oul re<jms of paper ar>d 
spattering fondom symbots 
everywhere! By Ihe time 1 WOS Of 
lost able to shout "Eurekari the 
room was knee-deap in wasted 
froclof paper . . . 

W05 it worth it? My word, it 
mo^t cerfainly was — so mucti 
$0 thot I decided to build the 
plotting routine into a self- 
contained utility with compre- 



Listing 2 



I 
F FW 

7 
B 
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le 

ERl" 



eo TO 



1^ 

IB 



DEF FN tics:* -IN? Cx/^^lt DC 
I lH)-K-236»FN hCMl 

neii »*><■■■■•••>*«•• 

REM ••COLLECT tHPUT** 
f^M •••••••••ii«*«**«* 

ll«*UT AT a^etCA*^!' *or CJNIT 
LI*« ?>i IF LEW zm>lh T>«N 
10 
^*--* THEM LET val-e? H 

rruRM 

12 FOR 1-1 TO LEN z«i IF (x4U 

rc-a- Oft i»<ii>-9*» and i*iij<>'^ 

.-' riCN LET VAl-fli GQ TO IS 

14 LET v^lW^BS VAL £* 
RETURN 

R^n •••••••■•••««•*•••••■■• 

REM •«IUAC» PENSITY (iiW^lCS* 

20 LPRINT •*i-Z-|«>R* FN 1 fcou 
nt)|CHR* FN hCcDuntM 

at ForruftH 

23 f%EH »#SEf40 I^EPEATED CODEB** 

29 REH ••••##**•#«*»•*»*♦••**• 
m POKE frS3S9,FN J Ccount*; POK 
C 65:s9«,rN hcCQunti 

31 POKE ei5i:SB^,cod«l LET aHJeit 
#1^3 66 E RfTURf^ 

37 REM *•*•••••••••••*•• 

36 REM ••REVERSE FEEIJS** 
39 REM •**• • • • • • • • ■ « • « « + 

m FOR }ml ro y2l LPRmT •fl^'J 

"iCfr#*» 23Sti NEXT Ji LPRIilt p*| - 

i'^tCHR* ylii RETUHM 

47 HEMi *•#••••••••■■-■•«#• 

4B FICM •^FOftWMD FEEDS* « 
49 REM •#•••••■■•#••••*• 

M FOR j-l TO y-Zt LPWJNT »*i "J 

'lO^* 233[r NEXT Ji LPflINT »*|- 



37 REM •***••••*•••••••• 

58 REM *Slf4GLE KEyFRESS« 

59 FKfl ••«•*•'**««•«**•#* 

60 PAUSE «! LET it^lNKEVtl IF 
|lE<ChlR4 12S AND l»>Ci^« 96 THEN 

LET i*-C>#** <CODE 1*-32J 
h3 RETURN 

997 f^n *•#•••••••••• 

99S REM ••MAIN l-ElNU^* 

99^ R^M ••••••*•••••• 

lOaa 0-6 I PRINT AT l^Tt*'HI-RES 
FT. OTTER* 
J 0193 PRINT AT 5,7l INVERSE 1 j -Q* 

I0ie PRINT AT 5,4k*1: [>*fin« M« 

v^'fAt 7,4|-?i T»«t dt^)] Ay'^lAT 9 

,4|-3t H*rd ^opv"" 

1015 PRINT AT ll,4t-4i Edit datA 

"I AT l3«4i*Si S«vm datA'iAT I?, 4 

l"6s Lcud dAtd-'lAT 2a,4|-0s Frv* 

h MJirf* 

I1B2fi 130 sua &ei IF |t*-Q- tl«N 

60 to Me« 

lesa IF !«<'']'' OR I *>"&*" ri^N e 

ti TO la^e 

ie3S 60 SUD 43fle^504»*VAL I *= OO 

TO IBiNi 

4997 REM »»••#«•■»**•■»* 

4999 REW ••DEFINE AXES** 

4999 P£fi *••••* ii *••••*••• 

SOOfl CLS i PRINT INVERT MAT 

,43|''TITLE"i INVERSE Sf AT l.^^tf 

sees PRZNT AT 4«y| EI^^RSE 1 ; ''LA 

BELS""! INIVERSE fl: *■ Yi "lyljAT 5^ 

7|**JCs "(K* 

Saifl F^ttlT AT 7,0| tNVERSr l|"r 

AXIS"! ENMER^ »t " R^t^w "-lywini 

-^ - -|yp#MjAT e,tE " CiKdota^Zl^t 

•^^'•J-lAT e*7|*Si:a|» iiit«rv«l 'ly 

SAiS PRINT AT IB,*; [NVi^ll^ 1 f "X 
AX IS" I IM^/ERSE Bi^ Rang^M ^^Kiiin 
I'' - "IKIUHIAT lltll '*C''rhctot«/24 
Be "'-I"! AT llt7|'*SC«l« intarval 

5B2B PRINT AT 14, 7; INVERSE 1 | *S 
ELECTi"t INVERSE B|AT l&»7t *"¥ to 
Changs V Ajtia^fAT 17|7|*X to ch 
■n^i» X *)4i«"|AT iSp?!**? ta cn^fi^ 
* t»itt'"|AT 19,71*^ to t:rkjifig* *€sr 
iMiit'tAT 2Bt7| ''ENTER ta quit^ 

^es^ GO sue 6« 

Sfilia IF i«-C:^«« 13 TMEl^ OO TO s 

IBS 

3B3S IF l*-"*!** THEN PRINT AT IB 

^mi FLASH li-X AX[5*t LET «»-*N| 

nlBUM X VAlue-^-i 6d St^ l«t LET 

|calniiv«|+fMa^n ANQ r*--"*! PRINT 

AT IB, 13,, AT LBtl3|stfftirf|* - "fl 

LET ftt-'MAXlmuii X vaIu*?""! BO S 
Ufi iBx LET mikax>=va1 *-<MHAK AND ^# 
.*,N^j PRINT KHi^HpS LET Af^^'SCAltf 

intvrvAl^"? 60 Sue iBi LET ictnt 
^vdl+Cicint AND z4>"*Jx PRlNf AT 
I I ,22|K£nt,AT lB,a$ IN^/CRSE It'l 

AXIS^ 
5B4B IF !♦-*•¥- THEN PRINT AT 7. 
B ; FLASH l|-V AXIS"i LET a 1 - *M t n 
inii« ¥ v«lu«'?'^x GO SUB IBi LET y 
mi.n«^v^i*iymhn AND z«-""Sl f^INt 
AT 7 « 13, I AT 7«llEylkit^l" - "I* LC 
T *««''M4Mi«un V v^luii'^-'t QO SUB 
IB: LET ya4H-^v4l + <y»'H AND r*-*'" 
>: PRINT vwM«i LET •*i."Sc*l* lfi 
tmrvml-^'i 80 SUO IBi LET yint>v« 
Ittyiftt AND Jr*-""^i PRINT AT 8,2 

2|ytnt,AT 7,B| INVERSE 1 t "¥ AXIS 

p 

S»43 IF i»-*T- THEN PRINT AT 4* 
Bi FLASH It "LABELS" X LET ««--y-^« 
Mim Imtoml^'^i 60 SUB IBs U^T y**ii 
S+Cyt AND x«^'*''>: PRINT AT 4, IB, 
.AT 4plBty*i LET «*-"X-4Him I Ab* 
l^^t SO sue IBl LET xi-2»+Citi AN 
D Xi*--M PRINT AT S.lBtiAT StIB 
SKtx INPUT AT BfBi^NAifi titl»^" 

iiNE Ktt LET ti-z**iti mm i*-'- 

-M PRENT AT l,B,,p,AT I ,Btt«;AT 
4.B| 1NVE^^<^I Ji-lAfiCLS* 



^F t**-f" THEN LET 4t-*Lvvi 
gth Qf Y 4K|« <"")'"? l»U QJB iBt 
LET val^INT iv*lt.S^ AND v«]\*-B 
s LET ydot»-<vdot* AND NpT v.l > + 
2iii*v«Js PRINI A I Of li -* i". v^ilut*^/' 
2li^'"-|^a LET ««-^L«figth o* X a 
ximi*"*>'^''t BO SUB IBi LET v«I-IN 
T (vAi+,Sl Ml> ^AK-St LET Mdotm 
BlKdatk AND NOT VAn+24B«v«ll PR 
INT AT ll,l('f'*|«datm/24Br''"**^ 

SBAB eo TO sa2s 

3 i BB LET ac K •» i^ot. m / t h a*!! -n •! n I i 

LET «cy*y«lot«/ < y«hut-yflil n ) i RETUR 

N 

S497 REM •••••••••••••••• 

S49S REM ••fEBT DE^PLAY^v 
S499' REtl •••••••••••••••* 

5SOB DLS I PWINT AT 3»2(^| "TESTIN 

6*1 AT 4tZB( "DISPLAY": GO SjTB 51B 

B 

SStB LET st-e7-ytlota/2Bi PLOT B* 

mtt DRAM Mdotm/IB^es DRA«i B,ydot 

tt/IBi DRAM -KiJiot«/lB,Bi DRAM B«- 

ydat4/IB 

SSlS FOR i-1 TO C<IMH,3)E IF cd 

,I>>M««x C^ c£itlKicaifi OR cr<l,2 

|>y«MiH QR EiiUaXyain T^CN PRlH 

T AT iS,2ei FLASH M*«WRN1N[ " ^ A t 

17, l6|"LEntTS EXCEEDED'- 1 OCJ tu 
S525 

S52B PLOT ENT C.S+ «c (I « ll-HSinl # 
iftCK/lB) ,«t^lNT US+<<- <i,2i-y«ln] 
•1lcy/l^> 
53^5 I^XT I 

PRINT #liAT l«iat "PRESS A K 

PAUSE B 

RETURN 

REM •••••••••••••••••••• 

REM ••HE -RES HARD COPY** 
REM •••••••••«•••••••••• 

REM •*• *TOiCENS QFr-" ••• 

COPY I REM CHR* B 

CLS s PRINT AT |B,9;"PLaTTE 



3S49 
£¥"» 
^KSB 
3997 
399R 
3999 



J?Bia 

NS.* 

6B1S 
6BI9 
6B2B 
iCHR* 



R£M •••RESET PRENTER*** 
LPAfNT 9«| "*«- 

REM ••AUTO LF OFF/tlARQlN^* 
LPREWT »i*|*A-lC>#*« Bl»*l"I' 
2B 



6BZ4 REM ***DRAM V AXI&«*« 
6B2S FOR I-] TO ydats/24 
4a:$a let cEHjnt"^; ©O sub 2Wt 

INT ChK* ;?55|CHR* 2^3 



UPH 



6B3^ 

CHR« 

&B17 

604«» 

24 

«B49 

6&6B 
JbB^4 
6^65 
407B 
«B7S 



LPftTNT 
GD SUB 
23S 
LPS INT 
NEXT IX 



•»l 
2flt 



*J"|CHRt 1} 
UPRINT CHRS 



2S5« 



imt'*J"*|CHR4 
LPRfNT »»|^ 



Z3| 



REM >**DRAW X AXIS«#* 

LET c:aunt-i<dotfis ^3 SUB 2B 

LET c:Dd#«li GO SlJB 30 

REM ••*¥ AlES DIVISIONS**^ 



LPRINT ««; -'I >^tCNR« 1 9 
FOR i"B TO ydotm/ t»cy»yint J 
LEI coMnt^INT t . 3« t •Kty«yifi 
tli LET yl-FH 1 <raunt I i LET y2-F 
N hlc:QUfit>s GO SUB 40 
hOOm LET count" 1 2t GO SUB ;?Bl LE 
T c:£jcr»«et (^ SUB 3es GO SUB 7^t 
LEI CCSd*"lt IjU sub 3Bs tiU SUb tiB 
4083 NEXT It LF^INT «f |'' J "* $ CHRf 
24t*i("l"tC:HRS 2B 

66la9 REM •••X AMIS DIVISIONS^^^ 
4090 FOR 1-^ TD Mdot«/<«C]|«Mint» 
6095 LET cmjfit^2+INT (.S4^1«m£tc«K 

6SBB GG SUB 2ili LET count «COUnt- 
2t LET ccHli-^^i GO SUB 301 LPRINT 

CHR4 24BiC^«l^t ^4S 
&1S3 NEXT 11 LPRINT *«f*<l"|CHR« 
19 

A 109 REM •••PLOT THE POIHTS»*# 
blia FDR 1=^1 Tdi cCiBAM, 31 
£■120 LET K»32+INT ( « 3+ Cc II , l> ^hm 
inl*siiH)| LET y-INT I -5+lC C4 ,2>'- 
y « l n J • w; y 1 + 1 2 

6130 LET V2-FN Kfyli LEI yl-FN 1 
ty) 
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SUB 2fl 

c: pun t«K — I B 1 



6140 GO sus ^m 

&l3e LET count >Mt ^BQ 
4160 LET ccMlH^ai L£T 

QO SUB 30 
6170 FtESTORE ■?9ea^<cC|,3» AKD ci 
I,S1<4I; FOR j-t T{) ISe READ gi 
LPRlNt C^#^ g|i NEKT j 
6iaO (iO gUB 5IH 
&19fl N£XT 1 

6199 REM •••LABELS «i TEltT*** 

6200 LET l»nl-Le^J STRt yain: LET 
Ivn^i'LEN ^TR« ymmM 

6^BS IPRIHT #«| ''Q'- 1 ««("£*" s 

6?1EI LPRIfJT •*t"j"|CHR* 12(«*(*1 

6^13 LPRINT STfl* y«Ani LPRIKT •* 

r'l'sCHR* €19-J»r*2> 

6720 LET y2-FN hlydatft>i LET yl* 

FN 1 CyftDtv) £ 60 SUB 40 

623^0 LPfl!t4T StRt y««Ki 0C» SUP 5<l 

623S LET c«fitr*>E«iT < <Z4+ydDtft» / 

2lt LET y2-FN h<c;»ntr»Ji LET yl- 

FN McvntrM}: BO BUP 4Q 

62#0 LPRtNT eti"! "|C:HRC CINT ««9 

*U9-LEN yiJ M 

62*5 LPftlWT y*i ©O SUB 50 

62:^ LET Ivni^LEN &Tf» ptminx LET 

l*n2*LEN S:tR# mimx 
6255 LPItENT vt^^J'^jOi** 36tB»|*l 
"iCHRi ti9-(lNT U»rtl/2)nt LET 
c<Kint«l2i 60 £UB ^1 i-ET cocl«-0i 

QQ SUB :im 
6260 LPftlNT STRf umin 
6265 LPpENT «« : '^ 1 " f CHR« 20 
6270 LET caut^t-ridflt«-l2-24*fNT i 
I«fi2/2J 

6275 fXl SUB 20 
6M0 LET codw-Oi HO BUB 5Bi LPRl 

Nf STR« MH«H 

6285 Lf^TNT «t ; "^ J *" f CHR« 4B 

6290 LET count "INT <Kdatm/2-12-2 

4#L£f4 xS/2}i OD ^UB 2B 

^2^ LET cDde>«0i GO SUB 30i LPf%I 

NT M» 

63O0 LPRINT ^^i^J-^iCHR* 96lt» 

6310 LfT^IMT QHRS 12 

6400 FtETURN 

6497 RETI ■*••**««*•>«• 

649S REH vfEDtT BATA«* 

6499 REN •*««««•••*«** 

6^M LET auto- it LET n^cimmn^Z^i 

LET p*g*«i0i LjET pos-1 
6310 CL5 t PRINT INVERSE It AT O 
,3|- t *^AT 0, t3|*' V "lAT 0« 
2S|*HAR*CEH- 

6930 LET liBl t-20*pagdi + 20c POR t 
*l*a0*pBQ« TO (Unit AND iiAlKn 
l + (rv AND ilikLt>^n^ 

6S30 PRINT OVO% 1 1 TAB 6-LEN STR 
IHT c*Ull icU,ll |TAB 1AA£N S 
TR» INT cCl .2J|cC|,2>|TAB 27tcii 
,3»|TAa 29tCHR« (ISB+CC 1,3)1 
6WO NEMT t 

6^5 PREf4T INVCR^ 1|AT 31,01"^ 
UTD (Al-* AND flutaiAT 2l,l2t'-PAeE 

"|p*a*+li MitHt 011 AT 0,0t PAPE 
R t{''6/7HPlOVE CURSOR t S/B-NEXT 
PAGE J(/YyN*EDIT I CS/0^DELETE EM 
THY - 

6^S9i0 LET cnjnt-|iO»+20<tl*4|ttt Pf^I^ 
r AT patt,0| OV€R t| P^tf>£R 2^ « 
6560 QO SUB 60f EF l«i^3«1« 13 TH 
EN RETURN 

fia7» IF i*«"6" 0^ i*-*?* T^CN P 
RINT AT p{}«,0| OWEH M PWER 0., 
T LET ppp^po*+Ci*»-6" ANI> pQ»<M 

AND counts =Ti ANP cpMnt< ■■«- 1 1 - ( 
I*--?- AND po»>ni BO TO 635B 
6^^ IF t*^-3" AKD p*g» TICM Lf 
T po>»lt LET p#fl»^p»fl»— I : SO TO 
6310 

6390 IF lt--a'< AMD 2e*(R«g»+l><» 
IT AND ceiunt<«*M-l THEN LET pa*« 
li LET pftg«*p«g»+li €» TO 6510 
6600 IF |*--K*- THEN LET MM^^'Hm* 

X vmlum'^'T BD SUB LB; LET C <COU 
nt,l)-VAlt GO SUB 6700 
l^iu IF It-^V" THEN LET AM^^Nmi^ 

V y*lu*^-*s GO sue til LET c (cou 
rtt,2}-v«li GO SU& 6700 



6620 IF i *-■«*■ THE« LET 44-"K*w 
iurk«r nuHbar^"! 00 SUB 10s LET 
C (toynt H3^"vaL AMI] val<4t [^ SU 
B 6?00 

6630 IF i*«CHRt 12 AND n AND cqu 
llt<fi TM^* PRINT «ljAT 0,0,,,,; 
AT O^Ms FLASH If -DELETtH0" s FOR 
l-cour^t TO n-lt LET el|,ll«cCi* 
t«nt LET c it 42»-cti + lf 21 t LET r 
Ci |3)-cU + l ,3>i NEXT If LET cCn, 
tJ-0t LET- c<n.2»*01 LET iiCn,3)«0 
J LET n^n-it LET c{»*K«3}-ni DO 
TO 6510 

6640 IF i«-''A'' TICN LET autoHWO 
T Autot PRINT OVER t| INUEASE I 
lAT 21 , Of -AUTO <AI " 
6690 GO TO 6545 

67190 PRINT AT pQ«,0«,AT pam,0| O 
VEH llTAri 6-LEN 8Tft» INT n CcOunt 
1 1 ) i c f count , 1 1 I TAB 16-LEM STR* I 
NT cfcount |2Uc (count ,21 |TAB 27t 
c«cc3unt,3]iTAB 29|CHRS <l50+cCco 

6710 IF count >n THEN L^T n^-coun 

ti LET clA«Ht3^>fi 

6770 EF Muta THEN LET pos-p^m^ C 

I AND pp«<20 AND c;oun.t <«uk- 1 » 

6730 RETURN 

6997 REH ••««««««*#••«« 

6990 REfl P^SAVt ARRAY** 

6999 REM «#«•••***•***• 

7DOO LET «4--'N4iPW of file tp %4^v 

e?""! eo SUB I0i IF LEN ii>10 THE 

N 03 TO 7OO0 

70OS IF 14-*'' THEN RETURM 

70 LB SAVE •■'A*tltV« DATA cOl RE 

TURN 

7497 REH *••••»•*«••*•• 

7490 REM tflLDAD ARRAY •# 
7499 REM «*••**«*•••••• 

7^00 LET A*--'*Hmmm e»f fll» to lOA 

^^'t tm BLIB 101 I^ LEN zi>ie T1-E 

N SO TO 7500 

7505 IF l*-*" THEM RETURN 

7310 LOAD •"■I^flii4 DATA cfU m 

TURN 

7997 REN **** w* ■ ■ ■ ■ *#* 

799Q ROI ••INITIALISE«« 

7999 REn •••••«*••*«•** 

BOOS BOKXR 01 PAPER Bi INK 6t C 
LS I LET auc-SOOi DfH c tiiu ^31 i 
LET a^^CHR* 27t LET icctot»«l^0Oi 
LET ydotm-lOaOi LET Mlni*20« LET 

yirtt-20i LET Kf-JC iMim^i LET y 
♦ -"¥ •Klm-f LET t^v-HlOl RESOLUT 
ION PaiNT P^LOTTING*' 
B010 LET Kft^jH^IBAt LET ytt*K-l00» 

LET xBin'4i L.ET ynvinwO 
Q020 RESTORE 95001 FDR 1^63360 T 
O 67390; READ ■] POICE I ,«! NEXT 
1 

BD23 RESTORE 96010: FOR 1-^65416 T 
O 634471 F^AD ill POKE i ,M NCxT 
1 

0030 60 TO taeo 

0997 REH #•**••*••••••••••**• 

B99S REJ1 **DATA FOR MARkCRS** 
©999 REM •••••••»•••*•••■#**• 

9D00 DATA Op0fO,0,]6« L6,]6,16|16 
.16, 124 pi 24, 16, 16, 16, 16, 16, 16 

9001 DATA 0,0«0,O,t24,6B,6e,6e,6 
B,6B«B4 |B4, 60 t^e, 6a, 66,60,124 

9002 DATA e,Ot0i0«0^a,0,56,56,56 
,S6p36,56,56,36,0,«,O 

9003 DATA 0*0,0,0, 16«40, 40, 6ai6a 
, 68 , B4 , B 4 , 6S , 60 « 66 1 4 , 4 EB , J 6 

949? R£M •****•**** ***••■ 

949B REM ••rfcACHlNE CODE DATA** 

9499 REM •••#«««»*•«•****••*•• 

9500 DATA 62,3,205» I ,2:?,2:S7,75, 1 
09 ,255^ 120 * 1 77,200 tSe » I OB, 253 
9505 DATA 215, U , 195,97,255,0*0* 


9597 AEM •««••**•**«« 

9590 REM *«UD0 DATA** 

9599 REM *•«••*••*•*• 

9ti^lA DA I A 0,0,16, 16,1^4,16, tb,ia 

^£■10 DATA 0,0, I24p60«e4p|ia, L^4,@ 

9620 DATA 0,0,0, 56,56 1 56,^^0 

9630 DATA 0«0,56,fe€«B4.6B,56,0 



h endive foc'lities for editing 
dofo. and tor modifying the tmai 
printed display to suit a wide 
range of a p pi I cottons. This 
complete SUPAPLOT program is 
given In Listing 2 The only 
mod ifi cot Ion you may hove to 
moke is to line 6005. Ttils is ttie 
"TOKENS OFF" command tor the 
Kempslon "£'" inrerfoca ond 
you 11 need to change it if youVe 
using o ditfeient Interface of 
course 

Do please be very careful 
when you type In fhe listing, 
paying special attention to lines 
6000h54OQ In parliculor, evefy 
one of the serni -colons 
embedded among the printer 
control codes needs checking 
here (ond remember thol I 
speak from experience ~ t hove 
vast quantities of wosted poper 
lying at my feer to prove it! J 
Once you've typed it in, sove If 
to auto-run from line 8000, and 
alMi done There's no need to 
lood in the tew bytes of machine 
code separotely — there ore so 
lew thot Tve orronged for them 
to be poked in by the 
Iniliahsahon roytines within the 
progrom ifseft 



Hi 

1: 


-RES 


PLOTTER 


fdr^wKi 


SB^I 


PC f i 


ne axes 


B: 


Test 


d i sp La^ 


3i 


Hard 


copy 


4: 


Edi t 


data 


6: 


Save 


data 


6: 


Load 


data 


O: 


Fresh s te r t 



Sa you've looded SUPA PUOT 
in, ond you're greeted with the 
main menu (Figure 1). What 
next? Let's toke the op) tons In )he 
ordef in which youlf use Ihem 
when sterling from scratch: 

1. Define axes. 

Select tng fhis will present you 
with o screen like Figure 2. ond 
you can now change the 
piotling poro meters fo suit what- 
ever opplicaHon you hove in 
mind. Pressing "¥" will allow you 
to change the maximum ond 
minimum volues tor fhe Vnoiis 
Dust follow the pfompts) ond also 
the intervol for the scGle 
divisions (You might want 
division markers every live unlfi 
foT example, or every 25 unlls — 
but lor best results, whatever 
Interval you use, check that il 
divides exactly Into Ihe 
complete ronge). At ony time 
during this sequence, "ENTER'' 
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20 



V to chan^fi V *x i s 
X to Chan 9 « X axis 
T to change t€Kl 
F to c h a n 9 € f o r m a t. 
ENTER to *iuit 



103 
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33 
4-3 

55 
62 
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^y-V^MCMJE CURSOR I "5 -a -NEXT PRGE 
X^Y^M^EDIT I C5x0=DELETE ENTRY 



tlgiin 2. D*fliilfi0 qjwt. 

Will causa Ihd old value to be 
retained. Pres£inQ 'X' will olJow 
you to make stmilar changes to 
Itie X-Qxis. If you press 'T\ the 
progrom will invite vou to mak^ 
Changes to the text which will 
oppeof on your lino I printout. 
There ore three such bits o( tdJrt: 
lobefs for the X and Y axes (up 
to 16 chofQctefs onfvl and an 
^^roll title (kintlmited In length, 
but I recommend rhot you donl 
exceed 64 characters). Finally, 
S0l0ct^ng "F" (tor lofmot 1 wltl 
oHow you to Change the actual 
length of the oxe^ in inches, if 
the defauft 5^x5" values aren't 
suitable for some reoson. The 
Y-ojfis con be ony length up to 
n\ and the X-aicis up to 5*" 
(whole numbers only) 

Please note that onfy positive 
X and y values are handled by 
the progranr^. ond also that the 
program will not slop you from 
eritarlng really silly volues (such 
as making the maximum volue 
lor rhe X oxis less than the 
minimum!) I've tested Jhe 
progrom axter^sively without 
encountering any problems — 
but if you do occidentally crash 
It [at any stage — not Just this 
onei Goto IuOO will get you 
bock into buslr^ess without 
destroying any work you've 
already done Once you've 
eMobiished suitable axis 
pora meters, press "ENTER" to 
return to the main menu tor the 
next step. 

4. Edit data* 

This option wiJi otier you Q 
screen like Figure 3 (but initially 
without the numbers of coijr^el). 
fo enter on 'X" co-ordinate' 
press "X" and type In the 
number In AUTO'' mode, the 
long red cursor wil) ther> 
outomotJcally move down the 
icreen to onticlpote the next 
Input. But you have a choice 
here: if you woof to fype in ait 
the "X" values first, qnd then the 
T" values, just leave the 
program in AUTO mode (to 
which It defaults). Buf it you 
prefer to lype the data in (x,y) 



FK|yt« A. Data #tftte4t 

pairs, one at a time, you car\ 
switch off the AUTO taclUty by 
pressing 'A" (which toggles AUTO 
mod© on and off). The sequence 
i§ then to press "X'S enter the 
number: press "V'! enter the 
number; ond then move the 
cursor down to the next line 
yourself 

At any time you can move the 
cursor up or down by using key* 
6 ond 7. So if you woof to 
change an entry. Just move Ihe 
cursor to the appropriate 
position, press " X" or ^*V" and 
the new value will be Inserted in 
place of the old one. Pressing 
CAPS SHIFWO will deiete the 
entire entry at the current cursor 
position and close up the gap 
— so use it with caref), InitlaJly. 
all entries are made Into "PAGE 
r: but this will be full after 20 
lines of data. No problem. Once 
Page 1 is full, you con turn to 
Page 2 by pressing key 8. and 
carry on entering data The 
progrom wil) keep on generat- 
ing new pages as they re 
needed, and you can switch 
beh^een adjacent pages using 
keys 5 and 8 whenever you like. 
editing or deleting dato 
wherever yoy wish. The order In 
which you type in the data 
points Is irrelevant. 

What about ihat lost column, 
headed ''MARKER'7 Normally this 
wilJ contain zeros, with a little 
"+" sign at the sida This 
Indlcotes the kind of morkef that 
will be used to plot the point on 
Ihe final copy — In this cose a 
simple cross. But there may be 
occasions when you want to plot 
severot sets of data on the some 
graph, using ditterent markers^ 
Four are ovoUdbie, ond by 
pressing M " you'll be ottered 
the option of changing the 
marker for the (x.y) pa if at the 
current cursor position, The 
markers are numbered to 3 
thus: (0) across, [1)=dot within 
square, (2]=bold single dot, 
{3)=dot within cifda Just enter 
the number for the marker you 
want. 

When you've entered your 



doto, and chosen your markers, 
press ENTER to retufn lo the moin 
menu, and seiect: 



TESTING 
DISPLRY 



URRNING 
LIMITS EXCEEDED 



2. Test disptay. 

This wiil give you o screen like 
Figure 4, in which all your data 
points will be plotted w4thln a 
rectongla Think o1 this as a 
crude sketch of your final 
diagram, which gives you the 
chonce to change your mind 
about the scales of the om^ 11 
any o1 your points are outside 
the limits $et by your maximum 
and minimum X ond Y voiueSi 
these points witt not be plotted: 
Ir^eod a warning will be 
flashed on the screen If this 
happens, or if you decide to 
change the maximum ond 
minimmum values for some 
other reason, just return to the 
moin menu and select option 1 
again to moke the necessory 
adjust menis. 
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ILLUITlWTiai |«|*B Pifil 



■ Hi* 



F^^an 5.^ 




) T. Surwy iri«t 



PlgtH^ ft. Plotting a pambolq. 

When vou'fa comptetelv 
hoppv thai vour data or© 
CO Fred, IhaMhe markers are 
suifablv choseri. and rhat th© 
lEST DISPLAY" option is 
pertormed without a Hashing 
warning, you're oil set *o ga 
Rarurn 1o the main menu and 
Orying NOT to hotd vour breothl] 
&et©cTopHon 3: 'HARD COPY" 
Th© print©! [you did f©m©mt>or to 
switch (f on. d(dn'f you?) should 
th©n beoonn© v©fv busy tor a 
coupr© of minutes. It will draw 
out your o^e^, mark divisions at 
th© chos©n (nfervals. plot the 
points, neatly label the axes In 
sanslbl© positions, and pflnt th© 
title II won't make you a cup of 
coffee whde you wait — I'm still 
working on thoi 

To give you soine Idea of the 
possibilities, and on indicatiori 
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of the high qyaJity of the final 
copy. Figure 5 shows ffie woy In 
which the markers can be used 
fo distinguish different sets of 
date poir>ts - In this case^ the 
points lie on straight lines wllh 
different slopes. Figure 6 giM&s o 
set of polnJs lyrng on a 
parobola. using different scales 
on Ihe X and V om©s. You might 
also be int©r©st©d to know that 
in both llgurei, Ihe poJnl at the 
tnt©r^©c1lon ol fhe axes wa$ th© 
LAST poini plotted In other 
words^ otter more than 100 
paper feeds back ond forth, of 
varying size, th© printer wos still 
plotting with truly astonishing 
accuracy hitting th© origin 
bong on the no$e. As o tlnof 
derhonstration of the versolUltv of 
the program, and tor those who 
ore infrigued by outlondlsh uses 
of the Spectrum, Figure 7 ^s an 
esfoct plan of a prehistoric stone 
circle As a severe test of 
precision, the whole ring was 
actuatfy plotted out twice over 
In this diagram — but as you 
con see the second piottings 
coincided exoctly with th© Tirsf, 
with no discernibi© ©rror. 

Marker 

One modification you moy wish 
to rnake is to use different 
morker shapes^ This is easily 
done by changing one or more 
of the DATA statements in Jmes 
9O00-9003 rather as you woufd 
for UDGSv except that Instead ol 
on 8x8 grid, II s 18k8 - and the 
numbers defJn© th© shape from 
left to right rather thon from fOp 
fo bottom [see Figure 8) The 
program assumes th© "c©ntr©'' of 
a marker shape fo be the 
eleventh grid cell (rom the lefl. 
and the fourth from the top — so 
for a single tiny dot youd n©ed 
to make oil eighteen numbers 
zero exc©pt th© ©leventh, whtch 
would be 16 (binary 00010000). 
Notice that a shape shoutd be 
delined so that Its width is about 
three times greater thon Its 
height If It's to appear in th© 
right proprotions when printed. 

Just a couple of ©actro points 
Your data are siored in the or ray 
(c). which also contoints the 
marker information This Orroy 
can be saved or loaded using 
Options 5 and 6 on tfie main 
menu, if you think you re likely to 
wont to plot more than 299 
points, iusf alter the value of 
"max" to 500, or whatever in line 
8OO0 

FinoUy what obout continuous 
lines? At present, SUPAPLOT wilt 
Orily plot pomfS" it wonT for 
©Kampfe, drow a best fitting** 
line through them. If Jt could 
operate quickly enough, a 
focllity for doing th^s wouid 
obviously b© worth hoving — 
and when I get round to doing 
It. I'll let you know. Even without 
It however. \m olreody 
wondering whether III ever hove 
a use lor groph paper agam 
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Ton! Baker begins a 
series exploring the 
secrets of the 128, and 
starts by proving that 
you can switch 
between 40 and 128K 
modes at wllL 



elcome fo Ihe firsi of o ft@w 
fjv© part series on Ih© 128K 
versions of the Spectrum (ie both 
the Spectrum 128 ond Ihe 128-1-21 
from o machine cod^ 
perspective. In this series I intend 
to cover oil aspects of the new 
mochlnes where they differ from 
the old 16K and 48K mochines. 
ili be QOlr^g through cN the 
special feaTures and ©Kplolning 
how vou can access them from 
mdctiine code 

First of all, the most obvious 
feature of the 128 i$ lt$ large 
memorv- In tact if now has 32K c1 
ROM and 12BK of RAM. making 
160K in oil - quite a 
phenomenal amount recllv^ This 
memorv is orgonlsed in what 
are cqlled poQ&x o page being 
simply a chunk o! continuous 
memory On the 128 there are 
hvo pages ol ROM and eight 
PKiges of RAM, and ©och page 
conlolns exactly 16K of memory. 
Hence we hove 2 « 16 = 32K of 
ROM, and 8* 16 ^ 128K of RAM 
altogether. 

Traditional machine codists 
will be pv^re that on the 48K 
Spectrum the memory was 
continuous ond occupied all 
addresses trom 0000 lo FFFF 
inclusive [with tXJOO To 3FFF being 
ROM and the rest RAM). It Is 
clear, however, thof if we wont to 
Qddress more memory than was 
Glowed on the 48K then four 
hexodecimol digrti is simply not 
enough To addre&s the vast 
bonks ol memory on the 128 we 
need not touf but FIVE 
hexadecimal digits, so we car\ 
hqve addresses me 1234Sh or 
7CDEF. To see how ail this works 
let's first look at the ROM. 

A ROM with o view 



There ore two poges of ROM, 
and each poge c onto ins 16K, 
The Itrst poge is numbered (not 
surprisingly) from OOOGOtO 03FFF 
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incfustve. This is known as ROM 
lerdi and may be colloquially 
referred to os The NEW ROM' 
When the mochine is lirst 
switched on or the RESET button 
pressed then control begln« at 
the very stort, at address OQQQOp 
This New ROM' 1$ in Idct lotolly 
new and is not present on 16K 
ond 48K machines. 

The second page of ROM 
Is numbered from lOOOOh to 
13FFR This Is called ROM onm. 



and Is sometimes referred to os 
'the OLD ROM" Although a few 
Chonges have been made this 
fs. essentlalfy. the original ROM 
which WQS present on 16K and 
48K mochmest Notice that the 
numbering of the ROMs is not 
continuous (le there is a gap 
between me end of ROM 
(&3FFF) and the slorl of ROM 1 
ClOOOOhl) 

The nesff task is to see how oil 
fhls ties in with machine code 
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Vbu ore probably owor@ thot oil 
machine cod& irkStruclions ore 
designed (or an oddres^s fonge 
using onfy lour hex digits, not 
live For [nstonce CALL xxjtx is 
oilowed but CALL xxxxx is not. 
[nsTructions like LD A,(HL) or JP 
^L) may ot hr$t glonc@ ^oem 
llho o wtry round the problem, 
but then you have to remember 
ttiol HL Iteelf (as wl!h all register 
pO Irs) con onfy hold vofues 
between 0000 and FFFR which 
leoves us back at square ona 

Ttie soEution Is octuQily very 
simple. An Instruction like CALL 
1234h can mean sither CALL 
012Wh" or CALL 1l234h" 
depending on which of the 
ROMs is paged in. Vou can 
vfsuoUse this by imogining thof 
onty one of the rwo kOM$ i$ 
aliow^d In ot a time Either of 
tt^e ROMs (but never both) moy 
be present in memory ot ony 
one time H ROM is present 
then we soy that ROM is 
paged In. If ROM 1 Is present 
then we soy thot ROM 1 is 
paged in. Whichever ot the 
ROM$ is paged in (since one of 
them must be ot all times) is 
referred to as the cuff&nt ROM. 
or the current ROM page. Thus 
the current ROM will invariably 
be either or 1 — this supplies 
the first digit all ROM addresses. 
The remolnlng four digits moy 
be hondled in maehlne code os 
normoL 

Since there are only two 
ROMs and no more, addresses 
such OS A1234 cannot exist, I 
have, however, heard of the 
Shadow ROM of the ZX intertoce 
One being referred to as ROM 
two, in which case maybe 
addresses 20000h to 21FFF could 
reter to the Shadow ROM. but 
this Is non-standard so I won1 go 
Into it In any detalL 

On the RAM PAGE 



Hoving deol! wifh ROM 
addresses It is now time to deal 
with RAM Addresses in RAM are 
ell between COOO ond FFFF, ond 
as with the ROMs, only one 
poge ot RAM may be poged In 
Of ony one time The pages of 
RAM ore numbered from zero to 
levenp so this means that RAM 
addresses all lie In one of the 
ranges OCOOO to OFFFF, ICOOO to 
^FFFF. 2C000 to 2FFfF, 3C00O to 
3f FFf. 4CO00 to 4FFFF. SCOOO to 
5f FFF, 6C000 to 6FFFF, or 7C0O0 to 
7FFFF. Whichever of the RAM 
pages Is paged in is referred Id 
as the cuFFBnt RAM, or the 
current RAM page The current 
RAM page wIN be o digit 
between and 7 — this supplies 
the first digit of all RAM 
oddresses The remoining tour 
digits may be handled in 
machine code as normol. 

Hoving estoblished thot all 
addresses between ^0000 and 
M3fFF are In ROM. and that all 
addresses jcCOOO to scFFFF are in 
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RAM, (where sc refers to the 
relevant poge nunrtber] INs 
leaves us with a gap Whot 
about addresses 4000 to BFFF? 

The answer ts a kmd of 
shorthand. The address range 
between 40a0h and BFFF is $pllt 
up into two 16K chunks, le 4000h 
to 7FFF and 8000h to BFFF, The 
tirsT chunk is shorthand for RAM 
page live, and the second 
chunk is shorthand for RAM 
page twa 

In other words, 40DDh means 
precisely the same thing as 



5CO00, (Afsa MOOh nneans 5D0O0, 
6000 h nr^eans 5E000 and 7000h 
means 5F000. etc) This meons 
that. it\ eftecf, poge five is 
permanentiv paged in, though 
with a modified addresses 
range. 

In similar fashion, 8OO0h 
means the same thing as 2F00D. 
etc). So page two is also 
effectiveJv permanentiv paged 
in, again with d modified 
oddress range 

As well as being o shorthand 
method ol accessing two o1 the 
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eight RAM poges. ws also now 
how an illusion of contrnuity — 
ofKJ fhJs is the morveilokis [tick 
which mokes rhe 12B 
compahbla with rhe 4BK 
mochina Vou see, we now hove 
tha situation whereby every 
single (four digH) address Irom 
OOW all the way up to FFFF now 
QCtuqlly meons something. At 
every such address there i$ 
memory ova liable, wjth OOOO to 
3FFF being ROM and the rest 
being RAM. We now hav0 the 
appearance o1 a continuous 
siretch of RAM from 4000h oil the 
way up fo FFFF. This is a 4BK 
Illusion, but It makes the thing 
compatible with other 
SpKectrums, and Is lolly useful for 
macNne codes. 

PQ09 to Page 

The neiKi thing you'll need to 
know Is how to chonge pages — 
that Is — how to specify which 
ROM page and which RAM 
page Is to be paged in The 
onswfer comes in the forrt^ of an 
OUT instruerion. Output port 
number 7FFD Is the key to the 
thing. Vou can think of It oimost 
like an extro regisler or memory 
tocotion, In that it can store o 
value behAreen 00 and FF Like a 
memory location you can assign 
It witti a new valua but. unlik& a 
memory Focotion it i$ impo$$ible 
ever to read Its value. 

There is essentJolly only one 
way of writing to this port In 
machine code The sequence of 
(nstructioris: 

LD BC, TFFD 
LD A,?? 
OUT (C)«A 

(You can of course 9Wip the 
order of the first hivo Instructions}, 

II Is this port which PAGES IN 
the vorlous ROM and RAM 
poges^ Toke o look of figure 
One This shows the meanings of 
the Indlvlduol bits of port 7F FD: 
As you can see, bits two to 2ero 
specify the RAM page while bit 
four specifies the ROM page. 111 
come to the meanings of the 
other bits loter on. 

There is, of course, one mojof 
problem with port 7FFD. 8ecouse 
you cannot reod from this porl It 
is impossible to actually 
determine which ROM or RAM 
poge Is currently paged In o1 
any moment In time. For this 
reason the Spectrum 128 keeps 
o back-up copy of the value o1 
port 7FFD in one of Its new 
syilem vorlabies. The system 
variable is called BANK M Its 
address is 5B5G Because of this 
back-up copy reading [BAt4K M) 
will tell you what is paged in 
and what isn't, it otso means^ 
howevef, thot whenever you 
change page by wrlllng to port 
7FFD tT^en you must also store 
the value in BANK^M, or e9se the 
ROM moy CO use o crash. 



In lact, the Spectrum 12BTi 
ir^terrupf routines (which He at 
oddresses 00038 ond 1003*) 
octuafly require thot bit four (at 
least) of BANK-M be accurate 
This means tho! Interrupts must 
be diSObled whilst changing 
ROMs, Furthermore, on leaving 
the interrupt routine the value In 
IBANK-M) is output fo port 7FFG 
SO if they didn't match before, 
they certoinly will afterwordi. The 
upshot of all this is thai if you 
wont to change RAM page [or 
screen — but more of that lotef] 
then e///ier interrupts must be 
disabled throughout the 
change, or (SANK M) must be 
toaded first ond port 7FFD 
loaded second. If you get this 
the wrong way round then youll 
get a crash the first time an 
Interrupt occurs between the two 
Instructions. 

Screen display 

As with the 4SK Spectrum the 
screen is stored oi address 
4CM)0h As I've already stated this 
Is the same thing as 50000 (le 
address COCO on RAM page 
five! The Spectrum 128. however, 
has not one but two screens, 
though this Isn't obviously 
mentioned (n the instruction 
manuoJ. 

Both oi the 128's screens are 
memory mopped, bul obviously 
only one of them can ever be 
visible on the TV at ony one 
time The normal screen which 
appears all of the time under 
normal circumstances is coiled 
SCREEN ZERO, but there is also 
on alternative screen, called 
SCREEN ONE. which Is stored at 
oddress 7COO0 (le oddresss COC^ 
on RAM page seven}. 

If one of the«e screens Is 
visible on the TV then It is sold to 
be ACTIVE- Normotly screen zero 
is active ot all times and screen 
one is never octive, however you 
con change this from machine 
code by setting bit three of 
[BANK M) and Output port 7FFD 
[see Figure One], What's more: It 
makes no ditference if a different 
RAM page is paged In For 
Instance, screen one is stored on 
RAM page seven. Suppose we 
mode screen one active by 
setting bit three of (BANK-M] and 
subsequently outputting the 
value to port 7FFQ This woutd 
meant that the contents of 
screen one would be visible on 
the TV. The pixels of screen one 
are stored at addresses 7C000 to 
7D7FF, whilst the attributes ore 
stored at addresses 708CK) to 
'70AFF )l IS cEear that page seven 
must be paged In in order to 
change the content of screen 
one, however \i Is not necessary 
for page sawn to be page in In 
order fef screen one lo be 
active. Any RAM page may be 
paged in, ond screen one 
would still be visible os long as 
it remoined active Only by 



a ci I voting screen zero con 
screen one be made to vanish 
from the TV 

Surprisingly it turns out that 
you can change the current 
screen in BASIC without having 
to use machine code of oil The 
BASIC instruction POKE 23368,24 
wiff activate scieen one, 
whereas POKE 233a4,1& will 
activote screen wro (ond so 
deactivate screen one]. It you try 
this then all youll get is o black 
TV picture since olilhe amibute 
bytes cento in zero Unlortunately 
it Is not possible to print 
anything onto screen one from 
&^SIC — machine code is a 
must here Still — the technique 
con be useful, if your BASIC 
progrdm conldins the three 
instructions 

POKE 23388.24: LOAD "" 
SCREENS: POKE 23388,16 

Then the VJ witf appear to go 
btonln whilst o file is looded from 
tope. When the looding is 
cornptete the finished picture 
will appear on the TV 
Irvstantaneously! 

Another usalul point to note is 
that any error report messoge 
gene roted by a BASIC progrom 
(including 0:0K) will 
automatically re-activole screen 
zera so I) you toigel to switch 
screen one off then the Speccy 
will do It for vou^ 

Port 



There IS one more bit from port 
7FFD which is used This is t^it 
five, which in 128K mode must 
always be RESET. If this bit is set 
then the machine locks* in 4BK 
configuration {le with ROM 1 
permanently paged m, RAM 
page 2ero permonently paged 
in, and screen zero permonently 
active). Setting bit five of (BANK- 
M). however. Is not In Itself 
sufficient to enter iBK mode; 
because the machine siock will 
contoln a few "return addresses" 
which were intended to refer to 
ROM 0, and once the machine 
is locked ROM cannot be 
paged m. 

The 128 contains two new 
BASiC commands - PLAY and 
SPEaRUM. The more 
compllcoted PLAY I sholl leave 
until port five of this series, but 
SPECTRUM I can deai with now. 
The effect of typing the 
command SPECTftUM Is twotold 
— firstly, the machine goes Into 
48K mode, and secondly the 
error report OOK i^ producedp 
stopping any program in <ts 
tracks. 

Page thirty ol the Spectrum 
128 +2 manual tells us, and I 
quote. "Once In 48 K BASIC mode, 
there is no way bock to 128 
BASIC mod© apart from resetting 
the +2 (or switching off. then on 
again)" The same is also true of 
the ordinary Spectrum 128. The 
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program which occomponlos 
this orticla however, will do Just 
thoff 11 is now possible Jo switch 
between 48 K mod© and l2ftlC 
mode ot will! He res how it's 
dort©: 

Mode switching 

Flrsl^ switch th© mocNne on (or 
reset it) and select -128 BASIC ' 
liom the moin menu. Vou mo^ 
then type SPECTfiUM ^t you w^sh. 
bul the progfom will not work H 
you select "4d BAStC ' Irom the 
main menu. CLf AR 32767 will 
ensure that the program remains 
solely above ftAMldP LOAD the 
program whiich I have listed. Vou 
now have two additional 
commands at your dlsposol: 

Bandomlie USR 327ai 

Is slmllor to the command 
SPECnHJM. in that it will cause 
the machine to er^ter 48K mode, 
however it will cause the 
machine to enter dSK mode^ 
however It will do so without 
gene rot ing the report Q:OK, wo 
tnot progrom execution moy 
conflnije from the next 
statement. To complement Ihls 
the command 

Rondomize USR 32S14 

will re-enter 128K mode^ and will 



agoln continue from )he nexl 
BASIC stofement Whilst all this 
sounds nice and cozy please 
beor in mind thot there ore rules 
to toliow ~ NEVER use the 
command COPY whilst in 48k 
mode. NEVER \j&& LPfiINT or 
otherwise print to Channel "P" 
(normalty stream three] whitst in 
48K mode, ond NEVER place any 
code into the printer-butler The 
reason (or these restrictions is 
that the printer buHer Is used by 
the Spectrum 128 lo store new 
system vaf iabfes and 
subroutines. Corrupting the 
printer buffer would truly make a 
return to 128K mode Impossible, 

This new orrongement. 
however, has tremendous 
Qdvontages for people who own 
O Spectrum 128 with o real 
printer plugged into the SfS232 
socket — especioSly if they dor^'t 
own an Interlace One - tor it now 
becomes possible to use the 
printer in 4BK mode atter all. 

Firstly you must set the SAUD 
rata This con onlv be done in 
128K mode using the commond 
FORMAT "P'.N Then you con 
type either SPECTRUM or 
RANDOMIZE USi 327S1 to enter 
48 K mode. Now to print anything 
onto your printer all you hove to 
do is include the following 
statements in your program r 

RANDOMIZE USR 32814: LPRINT 
(anything)^ RANDOMIZE USR 



327ai 

As it happens, the program Is 
relocQtobfe too ejccept thot 
there is one absolute reference 
to (he lobe I SWAP^2. ond another 
to Lobe I F^12S Both ot these musi 
be changed if vou wish to 
relocate the progrom. 

There is |ust one other aspect 
I want to discuss in this article. 
The Plus 2 comes complete with 
two llttJe joystick sockets^ ond it Js 
useful to know how lo ceod the 
joysticks Irom mochtne code To 
^ead from JOVSIICK 1 you must 
input a byte from port EEFE. 
Figure two wlM ^how you how to 
inmrpfdl ttKJl byte Each bit wlii 
nomially be set. but wii) be reset 
If the joystick is in use and 
corresponds to the correci 
dJrectJon 

To read fhe JOYSTICK 2 you 
must input a byte from port FTff. 
Figure two will again show you 
how to interpret that byte The 
machine code sequence LD 
BGF7FEnN A.(C) will input Ihe 
byte into the A register 

In the nert article in this series 
I shod tall you all about page 
code^ and the Spectrum's 
'*Siiicon disc" 111© storage system. 
See you then. 
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STUDYING FOR THEORY of 
mil?:..-: ewams'^ Try my prgotiCO 
programs' [Grades ?-5) C^ss<Jtle 
£5 Microcfrive i2 cztirindges) £8 
Ted Kirh, 33 H umber CrescenL St 
Helens. Merseysid^ WA9 4HD 
Delias free 



OL/SPECTitUM UTILITIESI 

WiJe riiriyiy uf bubww^'ss. \jrduUt^iii 
programs av^ilabl?. SAE^lRC lor 
details {Stale Micro) SO Mrero^ 
sysr^ms ^ZX) PO Box 24, Hjtchin, 

HoftB. 



ARE YOU A BUDDING 
PROGRAMMER? „. 

^X is always looking for top -Jmi 

quality games and utilities for 
publication. If you have o top i 

notch game or a useful utility for 
the Spectrum or QL why not '^ 

send it to us for appraisal on | 

cassette or microdrive complete i .^^ 

with a listing if possible. ( JP 

There is also our new feature \ -^^ 

Short Cuts to showcase your / 

practical, novel or imaginative 
short routines with cash prizes for 
published listings. For longer 
programs we pay competitive i 

rotes, and if you have an idea 
for an article or series for ZX — 
drop us a iine or phone Bryan or 
Cliff on 01-437 0626 to talk it over. 
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Thinking of chafiging to 
o disc syst&m? John 
Wase weighs up the 
options, 

^0centlv. ZX has hod a lot of 
intormofion aboul discs. We"^^ 
nof gone disc mad. but cl&orly 
there's a 1 01 Of inieFest here You, 
the reader, however, might not 
possess a dtsc system. Just a 
mIcFOdflvei, parhqps? Of memlv 
a bottered tope recorder? So, 
how do thev work, and what's 
the advontoge onywov^ 

A disc Is a meehonlCQl 
device, rather like a cross 
between a record player and a 
tape recorder. Thus it has a 
rapidly rotating table, and a 
reading head Jsometlmes twQ 
ofiB on each side), rather Ilka a 
record plover and the discs 
themselves, although looking 
more or less like records, are 
coated with o brown mognellc 
material like a cassette lape^ 
And there the anaJogy ends. For 
d record player records its 
Intormation sequentiatfy on one 
long spiral groove. |ust as a tape 
recorder records on one piece 
of tape, from one end to the 
othei. A disc unH. on the other 
hand, marks oul a series ot 
concentric Circles on the dJsci 
dividing each circle up into 
smaller segments by putting 
down magnetic "morks". Ite 
reading head can then lump to 
ony part ot these circles Or 
Iracks and read what's there. 
Instantly. Quite unlike a tape 
recorder, where one has to spool 
through the whole lot it one Is 
looking for a porlicular program. 

Bit-mapped 

How does it do this? Wett, 11 
keeps o list, romer iike o 
teie phone directory, usually on 
the first track. This tells it where 
to look, I can best explain this 
furthef by takJng two we Unknown 
examples, the Opus Discovery 
and the Disciple In the tatter, 
the Directory or cotologue. is bit* 
mapped. Wtiat on earth does 
this mean? Well, it means that 
there is a mark for eoch of the 
sectors on each of ihe t rocks, 
ond that when you save a 
program, the name is added to 
the directory, along with markers 
Indlcotlna the sectors in which 



the program has been soved. 
After Ihe disc hos been in use 
for some time, and o lot of 
programs have been saved or 
erased, the tree sectors 
ovoiloble for the next sove could 
well be scattered at random oil 
over Ihe disc) 

Discovery's directory, on Ihe 
other hand is not bit - mapped. 
This meons that each program Is 
saved on sequential sectors^ a 
much simpler system. Moreover^ 
If has the od vantage that il you 
accidentally erase a program, 
(erase merely wipes the name 
off the catatcgue file], you coo 
recover it without too many 
problems^ for it will oN be saved 
sequentially, on adjacent sectors 
of the disc Furthermore. Il's pretty 
easy to increase the 110 lUes In 
the standard catalogue to cope 
wtth special needs However, it 
does mean thai with use^ the 
disc gets useless small spaces 
left an over if; [the program is 
always saved in the biggest 
ovoiiobie iree spocej. and 
eventually the disc has to be 
compacted (the programs of! 
moved 10 the beginning) to 
release the space and oilow 
you to save files on It 
Conversely you never need to 
compact Disciple discs, 
because Disciple uses every 
sector, but extending Disciple's 
cotologue is difficult, Horses for 
courses. 

How does all this nonsense 
help? Well, fhe directory is like o 
tape counter but much more 
sop hfsti cared. So you get instant 
occess. You can load a 
program, o game lor snftancep 
with a main section and o tot of 
data tables, and change these 
during Ihe course of the gama 
Instantly, without having to 
spend time searching for 
onything. ¥ou can, on a more 
sophisticated basis, rapidly 
access a tile full of inlofmation 
ond pick out one it^m, through 
use ol rondom access files — 
just one name and address, 
maybe and display it. From q 
disc contoining thousands. 
Instanllyf 

This isn't Ihe only advantage 
Vou hove to turn o tope recorder 
on and off. but o disc unit is 
controlled by software, like o 
microdrive So it will load in bits 
OS required by ihe software 
Discs are fast. The Discovery Is 
reiotively slow, o little quicker 
than a microdrive, the Disciple 
about five times a$ quick. So for 



a 48K full lood. sample times 
would be of the order of 20-25 
seconds and 5 seconds 
respective ty And if you use a 
tape^ you'll have to agree that 
thats very tost. Byl, overfiding qll 
is the reliQbUlty of discs: they ore 
so relloble it's unbelievobie ahd 
If you haven't used them before. 
It's d revelation. 

Options 

Sa wf^ol's ovoiloble? Among the 
types ot disc ond drive. S.25i ' are 
pfetty standard, with drives 
currently In short supply now 
that Amstro have adopted this 
size on their PC compotibie A 
double s^ded double density 
disc unit with built-in power 
suppfy is probably aoing to set 
you bach at leost EfSO Ifyou buy 
it alone, less If you buy 11 ds a 

f package deal with an interldceL 
he discsi though, are pretty 
cheap, but they are exposed to 
the atmosphere and are easily 
damaged; you can l loke them 
home In your pocket along with 
a bunch of keys. 

3.5" discs are more expensive^ 
come lotolly enclosed in on 
almost square plastic case (over 
which. I'm fold, one con drive a 
traclof) wllh o metal slide 
profecting the window The 
drives^ however are cheaper 3"" 
discs are dearest, and olten of 
low capacity, o lot of money tor 
a linie spaca but the drives 
themselves ore still to be bought 
incredibly cheaply 

Discs and disc- drives are 
generally ovqiiabie single 
density (40 tracks per side), 
double density (80 tracks per 
side] and single oi double 
sided So the Discovery, which 
Opus hove discontinued, but 
which you might pick up 
second-hand, has only a 40T 
single side disc lifted; you can, 
run double density discs from If 
if you wish. Disciple and Beia 
take any self- powered disc And 
the new Spectrum 3 looms^ 
probably with a rather limited 
capacity 3 ' disc and no 
indication as to whether you 
con odd O second. You pays 
your money and you takes your 
choice My only comment here 
is that no disc is really big 
enough once your oppetite has 
been whetied, ond 1 ve been 
very glad Tve some 5.25" DSDD 
units, 

Good hunftng. 
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I A MULTI^PTION 
HIGH SPEED ARCADE ACTION GA 
FEATURING VECTOR GRAPHICS, 

DECIDE IF THE APPROACHING TARGET 

BELONGS TO THE ENiafY OR IS ONE 
' OF YOUR OWN FLEET. 

BUT DO NOT SPEND TOO LONG 
THINKING UNLESS YOU ARE 
-^ PREPARED TO DIE. 



^ 



J 



^^ 



i 



^ 



f 



SPECTRUM AMSTRAD £8.95 



m^^^itVA 







Ajgkis Press S&flwafe 

Lefces^lef Ff ac« 
London WC2H 7 NB 
TekQl439DS6S 



^TARGET... EXTEMYNTrCLEAR DEVICE... 
...ATTACK...Iira'ILTILATE...L0CATE...DESTROr 




• ^ 




SPECTRUM 

£7.9S 



6 Central Street Manchester M2 5NS 



COMMODORE 
MSX AMSTRAD 

£8.95 

let: 061 632 6633 Telex; 669977 



nmiANtr.. — ^H 




KiflS 


^HS'^H^^^ 


L 5^ ""^ 1 



